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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 43458, 43474, 43476, 43498, 43782 


42340 Topical mining subjects, 1976. Meeting of the Bayerischer 
Bergbau at Bad Reichenhall. Naujoks. Braunkohle; 28: No. 12, 460- 
464(Dec 1976). (In German). 

A survey is presented of lectures under the headings ‘coal - 
energy and raw material’, and ‘developments in marine technology, 
and the prospects of future supply’ which were held on the occasion 
of the meeting of the Bayerischer Bergbau. 


PROCESSING 
REFER ALSO TO CITATION(S) 42522, 43507 


CARBONIZATION 
REFER ALSO TO CITATION(S) 42505 


42341 Question of the mathematical modeling of the coke-produc- 

Filonenko, Yu.Ya.; Gavrilova, N.A. (Lipetsk Polytech 

—~; Solid Fuel Chem. (USSR) (Engl. Transi.); 9: No. 5, 74- 
1975). 

A method is proposed for constructing a mathematical model 
of the coke-producing process, and the possibility of its realization 
has been shown for the case of the Novolipetsk (Z SSR) metallurgi- 
cal factory. 6 refs. 


42342 Reductive properties of coke from hydrolysis lignin. Mizin, 
V.G.; Syskov, K.I.; Strakhov, V.M. (Chelyabinsk Sci-Res Inst of 
Metall, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 9: No. 5, 
83-88(1°75). 

In the reported experiments, the reductive properties with 
respect to silica of the coke from hydrolysis lignin has been studied. 
In is demonstrated that as compared with coke nuts, lignin coke 
ensures the greatest preferential development of the reduction of 
silica, leading to the maximum useful utilization of the silica. The 
favorable reducing properties of the lignin coke are explained by its 
weakly-graphitized, developed porous structure, the elements of 
which have a structure similar to that of wood charcoal. The use of 
crude lignin has both advantages (free-flowing charge on shrinkage 
as a result of pyrolysis) and disadvantages (evolution and combustion 
of volatile substances over the top of the furnace). Lignin coke may 
be a promising carbonaceous reducing agent for the production of 
ferroalloys and, in particular, for performing the smelting of 75% 
ferrosilicon in closed furnaces. 9 refs. 


42343 Computerized investigation of temperature distributions in 
coke-oven chambers. Butorin, V.I.; Matveeva, G.N. (Magnitogorsk 
Min and Metall Inst, USSR). Coke Chem., USSR (Engl. Transl.); No 
10, 19-22(1975). 

A computerized procedure has been developed to solve the 
charge-heating problem and determine the temperature distributions 
and carbonizing period in coke-oven chambers. Comparisons be- 
tween the experimental and calculated time-temperature curves 
show that the mathematical model describes the real coal-heating 
process in coke ovens. The effects of wall thickness and thermal 
conductivity on the carbonizing period are also investigated. The 
mathematical model of the charge-heating process, and the latest 
computation procedure, provide much wider information on the 
thermal processes that take place in coke-oven batteries. 8 refs. 


42344 Conversion of gas coal in the process of thermobriquetting. 
Kulik, A.L; Tsikarev, D.A.; Egorova, O.1.; Kasatochkin, V.I. (Inst 
of Combust Miner, USSR). ‘Solid Fuel Chem. (USSR) (Engl. Transl.); 
9: No. 5, 50-54(1975). 

In the experiments described, the transformation of feebly 
caking gas coal in the thermobriquetting process has been studied by 
ir spectroscopy. With the short-time application of external mechani- 
cal pressure in the range of temperatures from 395 to 445°C, with 
the exception of 410°C, a decrease in the optical density of the 
absorption bands of the ir spectra takes place which shows the 
development of processes leading to an ordered structure of the 
thermobriquet. It is demonstrated that the formation of mechanically 
strong and thermally stabie briquets takes place as the result of a 
chemical interaction of the products of the degradation of the coal 
substance. 10 refs. 


42345 Influence of the effect of the slippage of coal particles in 
the process of heating them in a through flow of gas. Pustovoitenko, 
A.L. (Giprokoks, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 9: 
No. 5, 57-60(1975). 

In the reported investigation by means of mathematical tech- 
nique, the influence of the effect of the slippage of coal particles 
during their heating in a current of gas has been analyzed. A method 
is proposed for analyzing heat exchange in a two-phase flow. The 
method takes into account the existence of the slippage of the 
particles relative to the gas and thereby refines the results of calcula- 
tions of the temperatures of the gas and coal particles obtained by 
the use of known equations. 4 refs. 


42346 New coke grading device. a R.Z. Coke Chem., 
USSR (Engl. Transl.); No. 3, 22-23(1976) 

Translated from Koks Khim.; No. 3, 21-22(1976). 

The new coke grading scheme is based on the following 
principles. All coke-handling conveyors travel upwards. Bunkers for 
graded undersize coke fractions are located under the sloping gantry 
over which coke is conveyed to the blast-furnace plant. If required, 
coke for outside consumption is offloaded into railway wagons at the 
same point. The grader building can then be erected at ground level. 
The roll screens are located below the offloading point for metallur- 
gical coke (more particularly, the point where it is offloaded into 
railway wagons). By locating the roll screens at the lowest point in 
the flowline, it is possible to shorten the path followed by the coke 
during grading. This significantly eases the working conditions on 
the conveyor. Shortening the conveyor reduces the risk of accidents. 


42347 New equipment layout and processing developments in 
primary coke-oven-gas cooling and condensation and ammonium sul- 
fate production. Derevyagin, A.N.; Grishin, V.A.; Bykov, B.F.; 
Repina, Zh.1.; Partin, 1.A.; Shpak, G.V. (Cherepovets Metallurgical 
Plant, USSR). Coke Chem., USSR (Engl. Transl.); No. 3, 24- 
27(1976). 

Translated from Koks Khim.; No. 3, 23-25(1976). 

Continuing improvements in the recovery techniques applied 
to coke-oven gas, and growing demands for higher quality and a 
wider range of products, have necessitated ihe development of novel 
apparatus and fundamentally new processing flowsheets. In particu- 
lar, ammonia is now recovered by the saturatorless process in 
irrigated absorbers and ammonium sulfate is crystallized from the 
liquor in separate vacuum evaporators. A very successful system has 
been devised in No. 2 recovery plant at the Cherepovets I and SW, 
which came on stream in 1972 along with Nos. 7 and 8 coke-oven 
batteries. The block of buildings includes a blower house with two 
electrically driven E-1800-22-2 blowers rated at 108 m*/h of coke- 
oven gas (under normal conditions), the ammonium sulfate and 
ammonia-pyridine sections and a condensation pump room. This 
equipment layout offers definite advantages to both the operating 
and maintenance crews. 
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42348 Probabilistic analysis of pusher-bar speeds and their ef- 
fects on coke distribution in the quenching car. Pankrat’ev, O.N. Coke 
Chem., USSR (Engl. Transl.); No. 3, 45-49(1976). 

Translated from Koks Khim.; No. 3, 39-43(1976). 

The speed of the pusher bar is known to have significant 
effects on the coke distribution along the quenching car and the 
positioning accuracy when the electric locomotive comes to a final 
halt in automatically controlled pushing systems; the locomotive 
speed is a secondary factor. The pusher-bar speed depends on a 
number of variables, including the state of the coke-oven brickwork, 
the degree of coke finishing, the cake temperatures, the carbonizing 
speed, the amount of carbon deposit in the coke oven, the main 
voltage, etc. In view of the nature of these variables, it must be 
concluded that the pusher-bar speed is essentially a random variable. 
It is therefore best to study the performance of pusher-bar control 
systems from the viewpoint of random-process theory. This ap- 
proach conforms to the basic trend of theoretical and experimental 
studies in the field of automatic electrical drives. 


42349 Introduction of automatic systems with radioisotope in- 
struments in a carbonization plant. Mishin, E.N.; Bulatov, Yu.L.; 
Rynnov, N.I.; Pape, A.E.; Shirinkin, E.N.; Kontorovich, V.E.; 
Bykov, B.F.; Veretennikov, A.F.; Serebrennikov, A.V.; Vasil’ev, 
A.P. (Cherepovets go Plant, USSR). Coke Chem., USSR 
(Engl. Transl): No. 3, 50-54(1976). 

Translated from Koks Khim.; No. 3, 43-48(1976). 

The carbonization production at the Cherepovets Iron and 
Steel Works is kept up-to-date with technical innovations, process 
automation, and mechanization. Major advances in automation have 
been achieved in the last few years by uniting local automatic 
control systems into an integrated plant monitoring and control 
system. Radioisotope instruments are continually finding new appli- 
cations in automatic control systems. They offer wide scope for 
automating processes and apparatus which are difficult to monitor 
and control with ordinary instruments. 


42350 Automatic control of tar—liquor interface level in the 
naphthalene scrubber in a final coke-oven-gas cooler. Shutin, A.B.; 
Bulatov, Yu.I.; Shiryaeva, G.V.; Grishin, V.A.; Bykov, B.F. (Chere- 
povets Metallurgical Plant, USSR). Coke Chem., USSR (Engl. 
Transl.); No. 3, 55-56(1976). 

Translated from Koks Khim.; No. 3, 48-49(1976). 

Naphthalene is recovered from the liquor in the final coke- 
oven-gas cooling cycle by scrubbing with hot coal tar; the naphtha- 
lene scrubbers are attached to the final gas coolers. This is a 
relatively new technique, found only in the latest new or overhauled 
by-product recovery plants. 


42351 Use of PR-1024V radioisotope densitometers in a carbon- 
ization plant. Rynnov, N.I.; Bulatov, Yu.I.; Bubnov, S.S.; Pape. 
A.E.; Sazonov, N.N. (Cherepovets Metallurgical Plant, USSR). 
Coke Chem., USSR (Engl. Transl.); No. 3, 60(1976). 

Translated from Koks Khim.; No. 3, 52-53(1976). 

In the carbonization plant at the Cherepovets Iron and Steel 
Works, 21 type PR-1024V radioisotope densitometers have been 
installed for various automatic monitoring and control purposes. The 
adoption of a radioisotope densitometer to monitor tailings and 
washery water in circulation has provided continuous control data 
on the density of the products, which can be promptly and automati- 
cally adjusted. It has given more consistent flotation performance, 
reduced the <1 mm size fraction content of the jigged products, and 
lowered the coal losses. 


42352 Magnesite testing for coke oven construction. Orywal, F.; 
Echterhoff, H.; Beck, K.G. Glueckauf-Forschungsh.; 37: No. 5, 225- 
233(Oct 1976). (In German). 

Criteria for refractory material selection are discussed. Oper- 
ational results of an experimental magnesite coke oven are analyzed, 
and coke —_—— are tested. High thermal conductivity of magne- 
site is not 


42353 Concept of modern preparation plants for high grade 
coking coal production. von der Gathen, R. Glueckauf; 112: No. 22, 
1280-1285(18 Nov 1976). (In German). 

Raising coking coal yield from a Ruhr mine by means of 
dissociation and separation processes is described. Cost of additional 
procedures and machinery is calculated for an increase from 50.2% 
to 62.5%. 2 refs. 


42354 Process for producing low sulfur coke. Metrailer, W.J.; 
Weissman, W. (to Exxon Research and Engineering Co.). US Patent 
4,007,092. 8 Feb 1977. Filed date 18 Mar 1975. 8p. 

A low-sulfur coke product is obtained in an integrated fluid 
coking and gasification process in which an oxygen-containing gas is 
introduced into the upper portion of the gasification zone and steam 
is introduced into the lower portion of the gasification zone. The 
desired degree of coke desulfurization is controlled by controlling 
the thickness of the gasifier coke layer on the gaseous reactor 
leaving solids per pass. 8 claims, 2 figures. 
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DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 42354, 42398 


42355 (PB—257036) Hot fuel gas desulfurization. Shrodt, J.T.; 
Hahn, O.J. (Kentucky Univ., Lexington (USA). Inst. for Mining and 
Minerals Research). May 1976. 35p. (MMR—15-PD11-76). NTIS 
$4.00 


” This report is an attempt to summarize the scope of the hot 
fuel gas desulfurization problem. The levels of impurities found in- 
coal-derived fuel gases, and the tolerances of gas turbines for these 
are presented. Two conceptual schemes for recovering energy from 
low-BTU gases subject to high and low-temperature desulfurization 
are compared. The basic concept of the IMMR hot-ash desulfuriza- 
tion process, its chemistry and theoretical maximum efficiency are 
carefully examined. Finally, desulfurization results obtained in both 
fixed and fluidized beds of gasifier ash held at 800 to 1500F are 
presented and discussed. (GRA) 


42356 Experimental analysis of the horizontal velocity of parti- 
ie & ey ¢ oe eee and the separation--1. 

Accuracy on air pulsated jig--1. Tanaka, M. Nippon Kogyo Kaishi; 92: 
No. 1063, 619-624(Sep 1976). (In Japanese). 

From the analysis of the gravity stratification in an air pulsat- 
ed jig, it is possible to calculate the horizontal velocity of the 
particles. In the same particle size, the horizontal velocity is closely 
related to the falling velocity. However, the smaller the size of 
particle the slower is the horizontal velocity and it can not be 
increased in proportion to the reduction ratio of the falling velocity 
to the effect of hindrance. The distribution form of the horizontal 
velocity for each particle is changed depending on the operational 
conditions of the jig. It is conjectured that this distribution form 
greatly — the capacity and the separating accuracy of the 
Jig. 9 refs. 


Process for the pre-purification of impure hot gas simulta- 
neously using heat exchange. Hoelter, H.; Gresch, H.; - es 
H. German(FRG) Patent 2,508,667/A/. 9 Sep 19 6. Sp. (In 
German). 

1 fig. 

Very impure hot gas, e.g., as occurs in coal gasification, is 
pre-purified according ot this invention in a heat exchanger system 
before it is fed to the actual gas-washing. The heat exchanger is 
designed with movable solid deposits - for example iron spheres or 
ceramic shperes - which adsorb the gas impurities or bind t with 
simultaneous heating. The heated material bodies are then led to a 
purification system (preferably roasting drum) which is connected to 
a waste gas system. The heat carriers freed of the impurities making 
use of adsorbed heat are then fed back into the system. 


42358 Method to remove HS in the coal pressure gasification by 
ae Oe SS 2 et bee oe ee ee 
carriers. Hoelter, H.; Gresch, H.; Igelbuescher, H. German(FRG) 
Patent 2,509,667/A/. 16 Sep 1976. 3 (In German). 

The patent claim deals with the primes of H2S and its 
compounds from the gas produced in coal gasification. A mixture of 
water and oil or oil and earth alkali dust (dolomite CaCO; or CaO) is 
used as washing agent which is injected into the hot gas region and 
binds the hydrogen sulfide as sulfide. 


42359 Transfer functions and of separation pro- 
; Smirnow, S. Glueckauf. 


cesses in preparation technique. Pethoe 

Forschungsh.; 37: No. 5, 216224(Oct 1976) ‘dn German). 
Distribution functions and densities are calculated. Limits, 

precision, and technological characteristics of coal tion are 

analyzed, and use of Tromp-curves is demonstrated. 31 refs. 


HYDROGENATION 


42360 tay tay AS Catalytic hydrogenation of ved liq- 
uids, Interim report for the period September 1976--November 1976. 
Berg, L.; McCandless, F.P. (Montana State Univ., Bozeman (USA)). 
oy “’. Contract EX-76-C-01-2034. 10ip. Dep. NTIS, PC A06/ 
A 
This program is limited to research on upgrading coal li 

——- from existing coal liquefaction processes to nen distil ~ 
uels by catalytic hydrogenation at elevated temperatures and pres- 
sures. Samples of the products from PAMCO, H-Oil, COED and 
SYNTHOIL are heated and pumped, with and without solvent, into 
a catalytic reactor in the presence of hydrogen and other reducing 
gases. Variables being investigated include temperature, pressure, 
space velocity, hydrogen-to-oil ratio, and c nature of the 
solvent. The catalysts studied include nickel molybdate and sulfide, 
nickel tungstate and other combinations on carriers such as — 
ites and other molecular sieve types. Almost 50 catalytic ex 

were run with samples of COED tar, SYNTHOIL and SRC —— 
ucts and evaluated with respect to percentage of products boiling 
below 700°F, denitrogenation and desulfurization. (LTN) 
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42361 Process for the hydrocarbonization of coal particles. Al- 
bright, C.W.; Davis, H.G. (to Union Carbide Corp.). German(FRG) 
Patent 2,558,543/A/. 1 Jul 1976. 89p. (In German). 

2 figs.; 12 tabs. 

The invention deals with a method for the hydrocarboniza- 
tion of coal particles using a fluidized bed reaction zone for the 
hydrocarbonization. The numerous process steps are part of the 
patent claim. In the process , 5-10 wt.%, related to the used coal, of 
a primary B ager ms consis ting of valuable phenol compounds, are 
obtained. The ratio of phenol compounds and other liquid products 
to the quantity of hydrogen consumed is considerably greater than in 
common wow bey which means for the first time an economically 
interesting method for preparing chemical materials and especially 
phenol compounds from coal is possible. 


GASIFICATION 


REFER ALSO TO CITATION(S) 42355, 42851, 43122, 43513, 
43516, 43753 


(COO—2904-3) Chemical and physical stability of refrac- 
tories for use in coal Third quarterly progress report, 1 
November 1976—31 January 1977. Rahman, S.F.; Day, D.E. (Mis- 
souri Univ., Rolla (USA)). 15 Feb 1977. Contract EY-76-S-02-2904. 
22p. . NTIS $3.50. 
leven calcium aluminate cement-bonded refractory castables 
designated as high alumina, intermediate alumina, and Insulating; 
three dense high alumina cog tyes ramming mixes; five 
calcium aluminate cements; three amor oy insulating re- 
fractories are being investigated by exposure at to 1000 psi and 
500 to 1000°F to an atmosphere containing CO-18 percent, -12 
percent, H2-24 percent, H.0-41 percent, CH,-5 percent. Results 
show that the modulus of rupture (MOR) of the high alumina 
castables ex) to 1000 psia at 1000°F for 10 days is only about 
one half of that at 500 psia and 500°F. The MOR of the high alumina 
castables after exposure (ERDA oe at 500°F is higher than 
that of the as-fired in air at 500°F. MOR of the high alumina 
exposed castables at 1000°F is significantly lower than that of the as- 
fired in air in 1000°F. The MOR of the intermediate alumina and 
insulating castables remain generally constant during exposures at 
either 1 or 500 psia. change in the MOR of p' hate- 


bonded specimens is much less than in the cement- high 
alumina specimens. No significant change in the MOR of Green Pak 


90-P and 90 Ram HS ramming mixes occurred during exposures at 
either 500 or 10°) psia. If all the refractory products used in this 
investigation are compared, no significant difference between the 
commercial products of the intermediate alumina and insulating 
refractories is apparent. On the other hand, a significant difference in 
strength is observed for the various commercial dense high alumina 
and to some extent, for the phosphate-bonded high alumina prod- 
ucts. 


(EPRI-AF—416) Comparative evaluation of high- and 
gas cleaning for coal cycle 
C.H.; Donohue, J.M. (Stone and Webster 


ones, 8 

Engineerin .» New York (USA)). Apr 1977. 151p. Dep. NTIS, 
PC A08/MF AOI. 

of this study was to evaluate the 


The pi i 

incentives for developing hot gas purification technology for appli- 
cation to coal gasification-combined _— power generating sys- 
tems. The iron oxide process currently being deve! by the 
a agrees Energy Research Center for removal of hydrogen 
sul: at high temperature (1,000°F) was selected for this study. 
Process and economic evaluations were performed for five different 
coal —— schemes, i.e. air and oxygen blown dry ash, moving 
bed Lurgi — oxygen blown ing, moving bed gasification 
currently being developed by the British Gas tion; and 
oxygen and air blown —— entrained gasifiers proposed by 
Foster Wheeler. For each of the above gasification schemes, four 
complete system flowsheets were developed for converting Illinois 
No. 6 coal to electricity via combined cycle power generation. Two 
of these ing sc were based on high temperature iron 
oxide technology with turbine inlet temperatures of 1,950 and 
2,400°F. The other two flowsheets for each gasifier incorporated the 
low temperature Benfield process with gas turbine inlet temperatures 
of 1,950 and 2,400°F. The results of this study indicate that there is a 
large economic incentive for developing hot purification technology 
for dry ash — systems. For advanced i i 
schemes such as t: or the two-stage entrained gasifier, 
no incentive ped be identi for — Ln ier of high tem- 
perature iron oxi cleaning tec y. Major technical ques- 
tions that were rai conmmaell lems associated with the regen- 
eration of iron sulfide, the fate of trace contaminants such as ammo- 
nia and alkali metal vapors in the system, as well as the ability to 
remove particulates from the gas streams both before and after 
contacts with the iron oxide absorption equipment. 


42364 (FE— 1505-9) Liquid phase methanation. Quarterly report, 
July 1, 1976—September 30, 1976. (Chem Systems, Inc., New York 
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(USA)). 1976. Contract EX-76-C-01-1505. lip. Dep. NTIS, PC 
A02/MF AOI. 

Construction of the liquid phase methanation pilot plant was 
completed and, after inspection, the pilot plant was disassembled into 
its component modules, positioned on 5 lowboy trailers and crated 
for delivery to the Institute of Gas Technology's HYGAS plant in 
Chicago, IL (the first demonstration site). Certain welding repairs, 
industrial radiography and hydrostatic a (at 150 percent of 
normal operating pressure) are described. (LTN) 


42365 (FE—1514-57) Advanced coal gasification system for elec- 
tric power generation. Research and it report No. 81, 
interim report No. 5. Report for the transition quarter period, July 1— 
September 30, 1976. Salvador, L.A.; Keairns, D. (Westinghouse 
Electric Corp., Lester, Pa. (USA). Generation Systems Div.). 1976. 
Contract EX-76-C-01-1514. 186p. Dep. NTIS, PC A09/MF AOI. 

A unique coal gasification system employing multiple flui- 
dized beds has been embodied into a Process Development Unit 
located at Waltz Mill, Pa. The two main process loops are at present 
arranged for independent operation. The devolatilizer/desulfurizer 
subsystem has been under test on coal since October, 1975. That 
program ended during this quarter after a 168-hour continuous run 
processing two highly-caking Pittsburgh seam coals. The gasifier/ 
agglomerator subsystem is now being prepared for test operation. 


42366 (ORNL/TM—5291, pp 474-573) Coal conversion process 
development. Sep 1976. 


In Experimental Engineering Section semiannual progress 
ome (excluding reactor programs), March 1, 1975—August 31, 


Coal conversion development programs include studies of 
hydrocarbonization, alternate methods for separating solids from 
coal-liquid products, experimental studies in support of in-situ gasifi- 
cation, and development of methods for analyzing and characteriz- 
~ 2 liquid and vapor products and effluents from coal conversion 
plants. 


42367 (PERC/RI—77/4) Synthane gasifier effluent streams. 
McMichael, W.J.; Forney, A.J.; Haynes, W.P.; Strakey, J.P.; Gasior, 
S.J.; Kornosky, R.M. (Energy Research and Development Adminis- 
tration, Pittsburgh, Pa. (USA). Pittsburgh Energy Research Center). 
Mar 1977. 39p. . NTIS, PC A03/MF AOI. 

A substantial number of experiments have been carried out 
with the 4-inch SYNTHANE PDU asifier, primarily using three 
coals: North Dakota lignite, Illinois No. 6 bituminous and Montana 
subbituminous coal. These experiments were performed over a wide 
range of operating conditions using several coal feeding configura- 
tions. Operating —— ranged from 10 to 40 atmospheres and the 
steam-to-coal and oxygen-to-coal ratios varied from 0.45 to 2.46 and 
0.12 to 0.51, respectively. The effluent streams of the gasifier have 
been analyzed with regard to composition. The most influential 
factors affecting pollutant —_ appear to be coal type and the 
method of feeding coal to the fluidized bed of the gasifier (i.e. free 
fall through the carbonizer or by-passing carbonizer using a dip 
tube). The dip tube feeding of the coal was found to substantially 
reduce phenol, COD, thiocyanate, cyanide and tar yields associated 
with the condensate stream. However, dip tube feeding did not make 
significant changes in the contaminants found in the gas stream. The 
rank of the coal being gasified was by far the most influential factor 
eine the production of possible environmental pollutants. The 
effect of additives on the yield of contaminants in both the gas and 
condensate effluent streams was considered. Due to scatter of the 
data no significant effect on the production of condensate or gaseous 
contaminants due to feeding additives with the coal could be ob- 
served. Although the data presented is from a small scale SYNTH- 
ANE unit and has a significant amount of scatter, it can serve to 
estimate the production of potential environmental pollutants which 
must be treated in commercial SY NTHANE gasifiers and those with 
similar operational principles. 

42368 (UCRL—50026-76-4) LLL in situ coal gasification pro- 
gram. Quarterly progress report, October—December 1976. Hill, 
R.W.; Madsen, S.K. (eds.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Feb 1977. Contract W-7405-ENG-48. 
39p. Spe PC A03/MF AOl. 
major emphasis was on completing Hoe Creek Experi- 
ment No. 1. Field work began with dewatering the fractured zone, 
and several days of air-flow — followed. The coal bed was 
ignited. No problems with liquid plugging were evident, but after 
one day of operation at 60 psig and low flow (100 to 200 scfm), a 
increase in flow (to over 2000 scfm) and a corresponding 
drop in pressure indicated a major obstruction had blown or burned 
out. Sui uent temperature measurements indicated the major pee. 
tion of the burn was from then on at the top of the coal seam. Even 
though the override was severe, the gas quality was relatively high 
(100 to 200 Btu/scfm). When gasification ended on October 26, 1976, 
approximately 130 tons of coal (about 16 percent of that in the 
fractured zone) had been consumed. Operationally, the experiment 
was quite successful, and although the coal recovery was not as high 
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as Originally hoped for, the override had been predicted on the basis 
of the postfracture diagnostics. The experiment provided an oppor- 
tunity to evaluate some of the environmental effects of an in-situ 
process. Preliminary data show some increase in phenol concentra- 
tion close to the burn zone, but the analysis has not yet been 
completed. Air-quality measurements were made downwind from 
the flare stack several times during the gasification period. No 
significant deviations from Wyoming standards were found until the 
very end of the experiment. 


42369 (UCRL—50032-76) LLL in situ coal gasification program. 
Annual report fiscal year 1976, July 1975—September 1976. Stephens, 
D.R.; Madsen, S.K. (eds.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 2 Feb 1977. Contract W-7405-ENG-48. 
69p. Dep. NTIS, PC A04/MF AOl1. 

The Hoe Creek in-situ gasification experiment is described in 
considerable detail, and preliminary results are given. Coal fractur- 
ing is discussed with attention to the mechanical properties of 
overburden rocks at the site. The section on in-situ processing 
includes electric conductivity studies; coal-processing experiments; 
mathematical modeling; feasibility studies; and mechanical design 
calculations. One section is devoted to general studies including 
environmental effects and a review of the Soviet effort in under- 
ground coal gasification. (EJH) 


42370 (UCRL—52000-77-1, pp 1-10) Hoe Creek No. 1: an in situ 
coal gasification experiment. Thorsness, C.B. Jan 1977. 

In Energy and technology review. 

Gasification in Hoe Creek No. 1, the first in situ coal gasifica- 
tion experiment, began on October 15, 1976, and was terminated 11 
days later. Twenty-eight hours after ignition, a bypass occurred that 
channeled most of the burn front to the top of the coal seam. The 
heating value of the coal did not vary appreciably until near the 
experiment’s termination. Recovery was made of 73 percent of the 
energy in the estimated 116 tonnes of coal consumed—89 percent of 
this in the form of combustible gas and the rest as tars. Data 
gathered indicated good agreement between the experiment and the 
code predictions in the degree of fracture attained, but showed that 
spherical high-explosive shots at the coal seam’s bottom will not 
produce a permeability distribution suitable for successful gasifica- 
tion. 


42371 Process for the feeding of gasification fuels into a pres- 
sure-type gasifier and devices for the carrying out of this process. 
Funk, E.D.; Sherman, M.I. (to Kamyr, Inc.). German(FRG) Patent 
ness 14 Aug 1975. 35p. (In German). 

igs. 

The invention tries to eliminate the following disadvantages, 
occuring in the feeding of solid fuels into pressure-type gasifiers: a) 
sealing difficulties and leak losses in the feeding of coarse-grained 
material b) big heat losses by the gasification of coal dust-water 
suspensions. The inventor advises that the coarse-grained fuels (pref- 
erably 3-50 mm diameter) are to be mixed with water and to be 
conveyed during the first step under normal pressure conditions. In 
the second step, the mixture is to be brought in connection with the 
pressure chamber of the gasifier. There, a conveyer working as a 
screw classifier feeds the solid fuel into the gasifier. The liquid flow 
medium remains in the container and flows back into the first 
pressureless step of the process. Thus, the gasifier only has to 
evaporate the small quantity of adhesive water. The other claims 
describe the different kinds of procedures, devices for connecting 
the two steps of the process, the use of hydrocyclones and thickeners 
for the elimination of pernicious fine grain (-3 mm diameter) and the 
regulators for a smooth continuous operation. 


42372 Process for the production of synthesis gas. Paull, P.L.; 
Schlinger, W.G. (to Texaco Development ‘Corp.). German(FRG) 
Patent —, 1 Jul 1976. 29p. (In German). 

ig. 


The invention deals with a continuous partial oxidation 
method to produce synthesis gas or heating gas from gaseous CO2 
and solid carbon-contained fuels. Grated solid particles of the fuel 
are thus dispersed in a tightly sealed, fast-flowing, COs-rich gas 
stream and come together with an oxygen-containing gas in a non- 
catalytic gas . Partial oxidation takes place here without 
having to add water. Gaseous mixtures principally containing He, 
CO, COz and H2O are produced. The COs-rich gas stream is a 
carrier for the fuel particles as well as reactant in the reaction zone 
(CO2 + C = 2 CO). The flow rate of the gas stream is between 1.5- 
150 m/sec. and the pressure 3.52-352 kg/cm? The conversion of the 
CU: in the reaction zone takes place in the region of 649-1649°C and 
at a pressure of 2.11-337 kg/cm? A CO>-rich gas stream is separated 
from the waste gas of the reaction zone in an acid recovery zone, 
compressed and as highly compressed, fast-flowing, CO2-rich circuit 
current fed back into the reaction zone. 


42373 Utilization of low-rank coals. Williams, D.G. Coal Miner; 
1: No. 3, 7-9(Sep 1976). 

More than 80 percent, and possibly moe than 90 percent, of 
the world’s remaining natural hydrocarbon reserves consist of coal 
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and the greater part of the coal reserves consists of low rank coals. 
For the ature the utilization of low rank coals will require a scale of 
operation that makes integration with the source of supply essential. 

¢ problem becomes one in which the production, preparation, and 
transportation operations must be considered as a part of the overall 
utilization plan. The factors which affect mine productions, coal 
preparation, and transportation, are discussed, followed by a review 
of current coal utilization technology applicable to low rank coal. 


42374 Underground gasification of coal in U.K. 
study. Min. Mag.,; 135: No. 4, 335, 337, 339, 341(Oct 1976). 

A report recently prepared in the U.K. by the National Coal 
Board is said to be the first in which a complete survey of world- 
wide underground coal gasification (UCG) processes has been given. 
The report has adhered as far as possible to data obtained from 
actual practical operations, and has in the main eschewed processes 
which have not been subjected to any practical testing. Although the 
report looks at underground gasification in the context of U.K. 
energy supplies now and in the future, its discussion of the process 
and findings with regard to costs, environmental issues and labour 
requirements in comparison with other energy sources should make 
it of much wider value. The study shows that while the process 
offers a viable alternative in certain parts of the world and with 
certain deposits, it does present a number of problems and costwise 
is not currently competitive with other energy sources. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 43513, 43516 


42375 (FE—496-127) Solvent Refined Coal (SRC) process. Quar- 
ical progress report, April—June 1976. (Pittsburg and 


terly techni 
Midway Coal Mining Co., Merriam, Kans. (USA)). Mar 1977. 
Contract EX-76-C-01-0496. 74p. Dep. NTIS, PC A04/MF AOI. 

The month of May, 1976, represented one of the most suc- 
cessful periods of operation since the production run began in the 
last quarter of 1975. The reaction and fractionation areas of the pilot 
plant operated exceptionally well during the second quarter. But 
problems in the mineral separation area in April and June contribut- 
ed to most of the plant downtime. In April poor filtration rates were 
traced to a screen solder misapplication, and in June problems were 
experienced during Filter 'B” experiments. Mechanical equipment 
failure in the Stretford Sulfur Recovery Unit and the Waste Treat- 
ment Plant required maintenance, and the Stretford Unit was shut 
down the entire period. Results from the laboratory in Merriam, 
Kansas, continue to demonstrate the potential of a liquid fuel prod- 
uct through the SRC II (Slurry Recycle) Process. 


42376 (FE—1224-65) Process development for solvent refined 
lignite: laboratory autoclave studies. Project Lignite: premium fuels 
from Northern Great Plains lignite. R and D report No. 106, interim 
report No. 2. Severson, D.E. (North Dakota Univ., Grand Forks 
(USA). Engineering Experiment Station). 12 Feb 1976. Contract 
EX-76-C-01-1224. 104p. Dep. NTIS $5.50. 
Batch autoclave tests were carried out in a continuing investi- 
tion of solution-hydrogenation of lignite to obtain information of 
elp in the design and operation of a continuous process develop- 
ment unit to produce an upgraded solvent-refined lignite. Under a 
variety of test conditions conversion of over 90 percent of the 
moisture-ash-free lignite was achieved and a high heating value, low- 
ash, and low-sulfur product was made in addition to some light oils 
and gases. Lignite with its natural moisture can be solution-hydroge- 
nated at high yields under pressure at elevated temperature in 
atmospheres of hydrogen, carbon monoxide, or carbon monoxide 
plus hydrogen (synthesis gas). Since the gas atmosphere for commer- 
cial plants to produce SRL would probably have to be produced 
from lignite, the process would be simpler if synthesis gas could be 
used directly rather than be converted to pure hydrogen or carbon 
monoxide. Tests indicated that the naturally occurring concentration 
of cations seemed to provide the necessary catalytic effect for the 
solution-hydrogenation reactions. Tests showed that a petroleum- 
derived carbon-black feedstock should be suitable as an initial sol- 
vent. Simulation of continuous operation using recovered solvent in 
successive tests indicated that use of lignite-derived solvent im- 
proved processing. Prior carbonization or drying of the lignite was 
detrimental to the liquefaction processes. A half hour at reaction 
temperature was sufficient for completion of the reaction. Lignite 
sized to '/, inch could be as readily processed as -100 mesh particles. 
Pretreatment of _ with phenol was beneficial when the treated 
lignite was liquefied without drying. Storage as long as 36 weeks 
under various conditions did not significantly effect the solution 
hydrogenation. 


42377 (FE—1754-5) Experimental study of an extractive coking 
process to produce low-sulfur liquid fuels from bituminous coal. Quar- 
terly report, August 1, 1976—October 31, 1976. Interess, E.; Nad- 
karni, R.M.; Hyde, R.W. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). Feb 1977. Contract EX-76-C-01-1754. 14p. Dep. IS, PC 
A02/MF AOl1. 
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Four runs were completed in the PDU using two different 
hydrotreated solvents (8.7 percent and 9.0 percent hydrogen). The 
conversions were lower than for prior runs with comparable sol- 
vents because of higher solvent retention time and poor mass transfer 
due to the low solvent vaporization rate in the extraction phase. Gas 
yields were higher for these same reasons. In the autoclave, a 
number of new operating conditions incl recycling of batch- 
hydrotreated solvent have been investigated. Since the hydrogena- 
tion was not selective, the subsequent yields were lower than for the 
original hydrotreated tacoma solvent. 


42378 (FE—2244-4) Flash p: coal liquefaction process 
J ber 1976. Knell, E.W.; 


development. Quarterly report, July—Septem 

Gethard, P.E.; Shaw, B.W.; Green, N.W.; Qader, S.A. (Occidentai 
Research Corp., La a ‘Calif. (USA). Oct 1976. Contract EX- 
76-C-01-2244. Sp. Dep. NTIS $4.50. 

The ORC process consists of f rapidly pyrolyzing coal particles 
at a temperature Of less than 1400°F in an entrained stream of hot 
coal char and a gas substantially free of oxidizing constituents. The 
evolved char, liquid and gas are recovered as products, with at least 
a portion of the char being heated and returned to the cP lysis 
reactor. The purpose of this program is to conduct extend eens 
Development Unit (PDU) testing of the ORC pyrolysis process to 
produce liquids from coal to obtain scale-up data and an assessment 
of the commercial viability of the process. Other objectives are: to 
demonstrate that caking coals can be processed continuously in a 
specially designed ee Re pyrolysis reactor without oxidative 
pretreatment and that this method results in a significantly higher 
yield of liquids than other proposed pyrolysis processes; to conduct 
extended runs in the three-ton-per-day process development unit so 
that steady state heat and material balances can be obtained; to 
produce and recover large quantities of the primary tar and to 
evaluate methods for upgrading it to a clean fuel or synthetic crude 
oil; to produce quantities of the char by-products for evaluation as a 
clean solid fuel substitute for coal; and to obtain sufficient process 
and environmental data for the detailed design of a larger plant. 


42379 (PB—257541) Coal liquefaction design practices manual. 
Final report. Kimmel, S.; Levy, D.; Michalski, P.; Pack, G.; Sim- 
beck, D. (Fluor Engineers and Constructors, Inc., Los Angeles, 
Calif. (USA)). Jul 1976. 352p. NTIS, PC A16/MF AOI. 

This manual, on project 409-1, assembles existing liquefaction 
equipment and operating history from the German pre- II days 
to the present. Considerable experimental and design effort has been 
expended over this period throughout the world on a variety of coal 
liquefaction programs. An open exchange of information has not 
occurred that would permit all investigators to contribute to and 
benefit from the experience of others. In many cases the same 
mistakes have been made over and over again. It is hoped that this 
equipment manual will be the start of an on-going equi t record 
so the new engineers in the field can readily benefit from previous 
experience. It is anticipated that periodic up-dating will be required 
to keep the record current and useful. (GRA) 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 42366, 42378 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 42377, 42383, 42507 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 42347, 42350, 42386 


42380 Future possibilities of extractive rectification in the pro- 
duction of high-purity coke-oven benzene. Miroshnichenko, A.A.; 
Dubrovskaya, D.P.; Ivashchenko, V.A.; Pershin, A.V.; Zaretskii, 
M.I. (Makeevka Coking Plant, Ukr SSR). Coke Chem., USSR (Engl. 
Transl.); No. 10, 30-34(1975). 

An investigation is presented on the possibilities of complex 
benzol refining by extractive rectification for producing super-pure 
or synthesis benzene to meet the future standards of the chemical 
industry. The removal of saturated and unsaturated hydrocarbons 
and sulfur compounds (carbon disulfide and thiophene) from benzol 
was studied in laboratory tests. Extractive rectification is shown to 
be a very efficient method for complex processing of coke-oven 
benzol. Also, it can be used for preliminary desulfurization in the 
production of benzene. 18 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 42366, 42373, 42400, 42444, 
42447, 42482, 42501 
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42381 (CONF- gg ome PP: 57-63) Brief description of 
mixture test apparatus. M: S. (Electric, Power aioe 
Company, Ltd., oe Feb 1977. 
From Coal-oil slurry combustion technology exchange work- 
; Washington, District of Columbia, United States of America 
(U ‘A) (29 Oct 1976). 
In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop 
Japanese test facilities and equipment for testing fuel oil-coal 
mixtures and the effects of tanker transport on mixture properties are 
described. Pumps for transporting such mixtures in pipelines are also 
being investigated. (LTN) 
42382 (COO—0063-4) Hydrogen bonding in asphaltenes and 
coal. Comprehensive progress report, December 1975—Februray 1977. 
Li, N.C. (Duquesne Univ., Pittsburgh, Pa. (USA). Dept. of Chemis- 


try). 1977. Contract EY-76-S-02-0063. 42p. Dep. NTIS, PC A03/MF 
AOl. 


Proton magnetic resonance (PMR) studies are repo of 
hydrogen bonding between the OH poe of o-phenyl ronal (Ol (OPP) 
and the nitrogen electron donor of quinoline (Qu). Data are also 
reported on the hydrogen bonding of a coal-derived asphaltene and 
- acid and base components with OPP. Determination was made of 

oe: gig constants of the 1:1 complex between OPP and Qu at 

1, and -18°C from the PMR studies. Qualitative results are 
poe for the interaction between the base fraction of asphaltene 
and OPP at 32, 1, and -26°C. 


42383 (PB—257569) The nature and origin of asphaltenes in 
coals. Annual report. Whitehurst, D.D.; Farcasiu, M.; 
Mitchell, T.O. (Mobil Research and Development Corp., Princeton, 
N.J. (USA). Central Research Div.). Feb 1976. 236p. NTIS $8.00. 
This report presents the results of the first year of a two-year 
effort aimed at obtaining a fundamental understanding of the chemi- 
cal nature and structure of solubilized coals and the kinetics and 
mechanisms by which these liquefaction products are formed from 
various coals under solvent refinishing (SRC) conditions. Coal lique- 
faction was studied under somewhat mild reaction conditions and at 
very low conversions, as well as under conditions typical of SRC 
pilot plant operations in order to be able to follow the solubilization 
process more closely. A much more detailed investigation of the 
skeletal structures and chemical functionality of products was pur- 
sued than has previously been performed. (GRA 


42384 Possibility of revealing burst-hazardous structures in coals 
by the method of molecular probes. Ettinger, I.L.; Korshun, V.V. 
(O.Yu. Shmidt Inst of the Phys of the Earth, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 9: No. 5, 1-13(1975). 
The possibility of studying the porous structures of coals by a 
new method--the method of ‘molecular probes’--is discussed. The 
uisites for the development of a rapid method of revealing 
eb kanniives porous structures in coals have been created. In this 
work, two ‘molecular probes,’ i.e., substances with different but 
known molecular dimensions, have been considered. The possibility 
has been recorded of detecting from the sorption of these substances 
structures which are burst-hazardous and burst-threatened, and also 
of distinguishing coals that are separated from the bulk as the result 
of a burst of other dynamic phenomena. 18 refs. 


42385 Thermographic investigations of the mineral fraction of 
coals of the Kansk-Achinsk Basin. Lebedev, I.K.; Karyakin, S.K.; 
Zakourtsev, G.N.; Zavorin, A.S. (Tomsk Polytech Inst, USSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 9: No. 5, 21-24(1975). 
The results are given of thermographi investigations of frac- 

tions of different densities isolated from the coals of the Nazarovo, 
Irsha-borodino, and Berezovka deposits of the Kansk-Achinsk 
brown-coal basin (USSR). The characteristics of the mineral fraction 
of the coals investigated and its behavior on heating have been 
determined. It has been demonstrated that the decomposition of the 
yrites present in the coals of the Nazarovo, Irsha-Borodino, and 
seme deposits takes place in stages with the formation of 
intermediate products of the type of FeS$sub 2-x$ which, in the 
presence of atmospheric air, oxidize to FEzOs. The greatest amount 
of FeS, is present in the heavy fractions of the Irsha-Borodino coal 
and the smailest amount in the Berezovka coal. This explains the 
appearance of iron monosulfide FeS in the products of the heat 
fractions of the Irsha-Borodino coal, which is not detected in the 
products of the heated fractions of the Nazarovo and Berezovka 
The maximum amount of iron carbonates is present in the 
Nazarovo coal and the smallest amount in the Berezovka coal. 


42386 Chemical composition of the bitumoids and tars of coals of 
the Deposit of the Lena Basin. be oy F.Ya.; Kulachkova, 
A.F. (All-Union Sci-Res Geol Inst, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 9: No. 5, 25-30(1975). 

In the reported investigation, the chemical compositions of 
the young coals of Sangar, formed by the clarain type of coal with a 

yield of bituminoids and low-temperature carbonization tar, 
have been studied. A scheme for the multiple treatment of the 
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Sangar coals has been put forward which provide for the production 
of wax from the bituminoids and, by the low-temperature carboniza- 
tion of the coal freed from the bituminoids of semicoke as a smoke- 
less power fuel and of tar as a raw material for the chemical 
industry. 


42387 Features of the evolution of hydrogen sulfide in the decom- 
position of coals. Gadyatskii, V.G.; Didenko, V.E.; Fomenko, O.S. 
(F.E. Dzerzhinskii Dnepropetrovsk Inst of Chem Technol, Ukr 
SSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 9: No. 5, 36- 
40(1975). 

The results are given of an investigation on the evolution of 
hydrogen sulfide in the decomposition of a gas coal in the tempera- 
ture range from 300 to 740°C. The change in the amount of 
hydrogen sulfide in the gas follows a curve with two maxima--at 420 
and 380°C. Above 640°C, the concentration of H2S falls to 0.8- 
1.5%, and it does not change up to a temperature of 740°C. 16 refs. 


42388 Amino-acid composition of sapropelite hydrolysates. Se- 
menova, Z.V.; Kozhevina, L.P.; Tuturina, V.V. (Irkutsk Polytech 
Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 9: No. 5, 41- 
44(1975). 

In the reported investigation, the sapropelite of the Budogovo 
deposit has been hydrolyzed with 5 and 2 hydrochloric acid 
pr The amino acid compositions of the hydrolysates have 
been studied. Nineteen amino acids have been identified. The amino 
acids isolated are apparently genetically connected with those sub- 
stances from which the organic matter of the sapropelite was formed 
as the result of complex biochemical processes. Since the amino 
acids identified are c teristic of a wide range of protein sub- 
stances, the participation of proteins in the formation of the Buda- 
govo sapropelite may be deduced. 14 refs. 


42389 Investigation of peat humus by methods of oxidative- 
hydrolytic degradation. Lukoshko, E.S.; Rakovskii, V.E. (Peat Inst, 
Acad of Sci of the B SSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
9: No. 5, 61-66(1975). 

An investigation of the composition of fractions of the humus 
of alder peat by decomposition with mineral acids has shown that 
the hydrolyzates contain seven monosaccharides and 15 $alpha$- 
amino acids. The products of the nitrobenzene oxidation of each of 
the humus fractions contained ten identical aromatic substances, of 
which six have been identified. It is speculated that in the period of 
the formation of peat under the action of biochemical processes the 
humus undergoes structural changes through de; tion of the 
carbohydrate and polypeptide fractions. In addition, the aromatic 
structures containing guaiacyl, syringyl, an4-hydroxyphenyl deriva- 
tives bound by readily-hydrolysable bonds are degraded. As a result, 
the humus is enriched in biochemically stable fractions which con- 
tain considerably less carbohydrates, pol tides, and relatively 
—_ aromatic structures bound by difficultly-hydrolysable bonds. 4 
refs. 


42390 Physicochemical criteria of the stages of the process of 
coke formation. Ol'shanetskii, L.G.; Vetrova, A.K. (East Sci-Res 
Coal-Chem Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 9: 
No. 5, 67-73(1975). 

In the reported experimental study, the four stages of the 
formation of coke from charges of Kuznetsk coals have been investi- 
gated by modern microscopic and thermal methods. The characteris- 
tic indications and physicochemical criteria of the stages, including 
the caking process have been established. 13 refs. 


42391 (BNWL-tr—248) Nature of the changes in the properties 
of coals upon grinding. Khrenkova, T.M.; Lebedev, V.V.; Goldenko, 
N.L.; Golovina, G.S. Translated from Khim. Tverd. Topl.; No. 1, 11- 
17(1975). 13p. Dep. NTIS, PC A02/MF AO1. 

Experimental data are cited on the nature of the changes in 
the properties of coals upon grinding in a vibrating mill. Grinding 
leads not only to a decrease in the size of the coal particles, but also 
to their subsequent coarsening, to the development of the specific 
surface, and to a change in the molecular structure. 


42392 Calculation of the errors in monitoring the ash content of a 
flow of coal. Vasil‘ev, A.G.; Klempner, K.S.; Kramarev, O.B. (A.A. 
Skochinskii Inst of Min, Lyubertsy, USSR). Sov. Min. Sci. (Engl. 
Transl.); 12: No. 1, 92-97(1976). 

Content of mineral impurities is determined by instrumental 
methods, and calibration of ash meter is performed with coals of 
medium chemical mineral composition. Experimental error of 0.8% 
is found. 7 refs. 


42393 Piezoelectric properties of coals. Dokukin, A.V.; Kusov, 
N.F.; Marsinkevich, G.I.; Kuznetsova, S.N. (A.A. Skochinskii Inst 
of Min, Lyubertsy, USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 
111-113(1976). 

Experiments show that coals can possess a piezo effect. When 
a dynamic load such as an impact acts on a coal specimen placed 
between a ag of metal electrodes connected to an oscillograph, an 
electric pulse, similar to the signal from an impact on piezoelectric 
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quartz, is recorded. Static and dynamic methods of determining 
effect are explained. 4 refs. 


42394 Tensile strength of industrial cokes. II. The binder effi- 
ciency of bituminous coals and bitumens. Fujishima, I.; Miyagawa, T. 
(Kawasaki Steel Corp, Jpn). Nenryo Kyokai-shi; 55: No. 585, 30- 
37(Jan 1976). (In Japanese). 

In order to examine the binder characteristics of bituminous 
coals or bitumens, these materials were carbonized with coke breeze 
or anthracite fines. The tensile strength of these cokes was measured 
using the indirect tensile test. A study of the results has led to the 
conclusion that there exists a definite correlation between the tensile 
strength and the binder properties. The efficiency of binder coal, 
such as maximum tensile strength and optimum inert ratio, is deter- 
mined by the type of vitrinite. The aromaticity of bitumens is 
directly proportional to the tensile strength of coke carbonized from 
bitumen blended inerts. 28 refs. 


42395 Radiation destruction of sulfonated coal by gamma rays. 
Sharafutdinov, R.B.; Khodyrev, B.N. (All-Union Heat Eng Inst, 
USSR). Teploenergetika (Moscow); No. 8, 44-46(Aug 1976). (In Rus- 
sian). 

Radiation capacity of sulfonated coal, used at nuclear power 
plants as a filter material, induced by the effect of y rays of ®Co in 
an aqueous medium is investigated. It is shown that y rays cause 
separation of sulfonated aliphatic compounds, accompanied by an 
come in the concentration of sulfate-ions in an aqueous medium. 
10 refs. 


42396 Indirect determination of CS, in coke oven gas by atomic 
spectrophotometry. Coutinho, C.A.; De Sousa, J.G.; Saito, 
P.Y. (Cent de Pesq da USIMINAS, Ipati Braz). Metalurgia (Sao 
Paulo); 32: No. 227, 683-685(Oct 1976). (In oe 
An alternative method is proposed for indirect determination 
of the CS: component in coke oven gas by determining the copper 
present in the xanthate-type complex formed. 3 refs. 


42397 Strength parameter for blast furnace coke with special 
consideration of the granulation. Report No. 166 of the Deutsche 
Kokereiausschuss and report No. 566 of the Hochofenausschuss of the 
Verein Deutscher Eisenhuettenleute. Szurman, E. Stahl Eisen; 97: No. 
1, 1-6(Jan 1977), (In German). 

5 figs.; 2 tabs.; 8 refs. 

Dependence on granulation of the results of the coke strength 
test. Discussion of different test procedures according to French, 
Japanese, English, and Polish proposals. New proposal to character- 
ize the lump strength of blast furnace coke. Qualitative consider- 
ation; quantitative formulation of the lump strength of blast furnace 
coke as inte variable of the grain size distribution of the coke 
before and the tumbling test. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 42488, 42498 


42398 (BM-RI—8216) Physical properties of western coal waste 
materials, Backer, R.R.; Busch, R.A.; Atkins, L.A. (Bureau of Mines, 
Spokane, Wash. (USA). Spokane Mining Research Center). 1977. 
33p. . NTIS, PC A03/MF A0O1. 

Bureau of Mines investigated the typical physical and 
chemical properties of coal waste materials from the western part of 
the United States. The results are compared, in so far as possible, 
with the properties of waste materials from eastern coal operations. 
The authors found a disparity of mines and preparation plants among 
western U.S. coal operations and dissimilarities with typical oper- 
ations in the East. The relatively cleaner product from the predomi- 
nance of surface mining and the occurrence of thicker seams in the 
West reduces the amount of coal oe ome required and the size of 
the waste piles. Because of the abundance of land available for waste 
disposal, many of the piles are low and extended over large areas. 
New concepts relating statistical shear strength data to liquefaction 
potential are presented. The somewhat limited data indicates that 
western coal sludge is coarser with higher permeabilities and shear 
strengths than the eastern deposits. 


42399 (PB—259851) Crystallization and vaporization studies on 
synthetic coal slag compositions. Cook, L.P.; Plante, E.R.; Negas, T.; 
Roth, R.S.; Olson, C.D. (National Bureau of Standards, Washington, 
D.C. (USA)). 1976. Contract EX-76-A-10-3800. 8p. Dep. NTIS, PC 
A02/MF AOl. 

Insight as to the chemical behavior of coal slags accumulating 
on the walls of MHD systems can be gained by examining the results 
of high temperature experiments on K2O-CaO-Al2O3-SiO2 mixtures. 
An increase in CaO content may increase a/sub K2O/ appreciably 
for certain compositions. Potassium aluminate-silica solid solutions, 
some of which are relatively water soluble, occur over a significant 
range of silica-poor and Ca-rich compositions at 1400°C. Two 





SEPT. 30, 1977 


multiple idi . ‘ 
(Inst of Combust Miner, USSR). ‘Solid Fuel "Chem. ( 

(Engl. gpd 9: as. 14-20(1975). Phe te 
investigation, the mineralogical composition 

of the oa fof the | internal overburden fo: 


wastes from the 


substance and is present mainly in the form of kaolinite. Correlation 

describing for individual sections of the deposits a linear 
edationship between the amount of aluminum and the amount of ash 
have been obtained by the statistical method. Laboratory investiga- 
tions and pilot-plant tests have shown that the enrichment of rock of 
the internal overburden of the Ekibastuz d 


q 
patra various branches of industry (production of alumina, 
materials, etc.). The ash-rich rock may also be used as a raw 
for the production of high-quality porous filler for light 
— alloys, and some other valu- 
refs. 


Method and to wash gases which are enriched 
— oo ee ee oe » CO, and O2. Hoelter, H.; Gresch, 
German(FRG) Patent 2,509,788/A/. 16 Sep 1976. 9p. (In 


1 1 fig. Addition to P2444781.2. 

The method described in this patent deals with the washing of 
ee SS ee also contain NOsub(x), N, CO2, Oz and 
Calcium hydroxide solution is used as washing liquid to which 
formic acid is injected of avoid incrustations and to process into a 
chlorine-free end product. The resulting CaSOs is oxidized to CaSO, 
at a pH value of about 8. The equipment to perform this method is 

also part of the invention. 


42402 Method for desulphurizing waste gases. Juentgen, H.; 
Knoblauch, K.; Grochowski, H.; Schwarte, J. (to Bergwerksverband 
G.m.b.H.). German(FRG) Patent 2,509,470/A/. 16 Sep 1976. 6p. (In 


The invention deals with a method to remove sulfur oxide 
fractions in combustion gases using carbon-contained adsorbents at 
temperatures between 80 and 160°C. In order to prevent that when 
shutting down the adsorption reactor, uncontrolled quantities of air 
are sucked through the adsorbent mass which undesirably increase 
the adsorbent temperature, two valve flaps are closed when interupt- 

the flue gas stream in the connecting channel between the 
reactor and the flue gas chimmney. In the s between 
ee a jue gas which 
always corresponds to the pressure in the eens | adsorption 
reactor. 


42403 Treatment of coking plant effluents of the Rhein—West- 
phalian coal district. Wurm, H.J. Glueckauf; 112: No. 19, 1134-1138(7 
Oct 1976). (In German). 

Preliminary steps of effluents cleaning are discussed. Phenol 
extraction is described and evaluated. Biological treatment in clarifi- 
— plants for final removal of noxious substances is explained. 6 


42404 Dry-type NOx removal process from flue gases. Takaba- 
take, T.; Ito, H.; Maruyama, T.; Kubo, Y.; Taguchi, Y.; Kodama, K. 
Kawasaki Giho; No. 62, 39-44(Dec 1976). (in Japanese). 

KHI has been involved in establishing the technology to 
remove NO/sub x/ from stationary combustion facilities. The au- 
ae investigated the feasibility of dry-type NO/sub x/ removal 

applied the catalytic reduction process by ammonia. 
aes @ with developing and evaluating catalysts, we studied the 
system to commercialize the process. The present situation of devel- 
opment of KHI's dry-type NO/sub x/ removal process is described 
here. Results of evaluation tests on catalysts are also discussed. 


process for upgrading spent alky 

gas content of waste gaseous streams. Paull, P.L.; 
Caffrey, J.M in ( (to Texaco Development Corp.). US Patent 
4,014,982. 29 Mar 1977. Filed date 30 Jun 1975. 14p. 

The effluent streams from utility stack containing nitric 
oxides and sulfur dioxide are sequentially oxidized, absorbed with 
effluent spent alkylation acid, the unabsorbed remainin fe gases con- 
tacted with carbon monoxide from alkylation units in refinery crack- 
ing and other industrial plants to form sulfur, carbon dioxide and 
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nitrogen, the carbon dioxide and nitrogen being vented, the sulfur 
oxidized to sulfur trioxide and contacting aqueous sulfuric acid 
therewith to effect concentration of said acid and suitability for 
recycle to an alkylation unit; the absorbate containing spent alkyla- 
tion acid sequentially treated with a burning, oxidation, aqueous 
dilution and carbon monoxide treatment steps to form sulfuric acid 
for recycle to an alkylation unit and venting formed carbon dioxide 
and nitrogen. 18 claims, 1 figure. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 42368, 42369, 42426, 42500, 
42523, 43508, 44001, 44016, 44058, 44068, 44143 


42406 (ANL—77-XX-40(Vol.1)) Preliminary assessment of the 
health and environmental effects of coal utilization in the midwest. 
Volume I. Energy scenarios, techno! characterizations, air and 
water resource impacts, and health effects. (Argonne National Lab., 

Ill. (USA)). Jan 1977. Contract W-31-109-ENG-38. 240p. Dep. 
NTIS, PC Al1/MF A0O1. 

An initial evaluation of the major health and environmental 
issues associated with increased coal use in the six midwestern states 
of Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin is 
presented. Using an integrated assessment approach, the evaluation 
proceeds from a base-line scenario of energy demand and facility 
siting for the period 1975 to 2020. Emphasis is [sven on impacts 
from coal extraction, land reclamation, coal combustion for electri- 
cal generation, and coal gasification. The range of potential impacts 
and constraints is illustrated by a second scenario that represents an 
expected upper limit for coal utilization in Illinois. Included are: (1) a 
characterization of the pon od demand and siting scenarios, coal 
related technologies, and coal resources, and (2) the related impacts 
on air quality, water availability, water quality, and human health. 


42407 (ERDA—77-19) National coal utilization assessment. 
Project plan, 1977—1979. (Energy Research and Development Ad- 
ministration, Seay gs D.C. (USA). Div. of Coal Conversion and 
a Mar 1977. 31p. Dep. NTIS, PC A03/MF AOI. 

ERDA Assistant Administrator for Environment and 
Safety (AES) is may: a project entitled the National Coal 
Utilization Assessment (NCUA). Contained in this plan is an identifi- 
cation of the principal users and uses of coal which represent the 
focus of the effort, a description of the requirements, strategies and 
methods of the project implementation, and its schedule of perfor- 
mance. 


42408 (IS-ICP—41) Bryophytes and revegetation of coal spoils in 
southern Iowa. Carvey, K.; Farrar, D.R.; Glenn-Lewin, D.C. (Iowa 
State Univ. of Science and Technology, Ames (USA). Energy and 
Mineral Resources Research Inst.). 1976. 19p. Dep. NTIS, PC A02/ 
MF AOI. 

Strip mining of coal in southern Iowa has left many scattered 
areas of coal spoils which —_ a type of habitat unique to the 
region. The occurrence and distribution of 29 mosses and 2 liver- 
worts on these spoils was determined and related to the general 
process of spoil revegetation. The spoil bryophyte flora was com- 

with Conard’s (1956) list of bryophytes for the region. An 
increase in per cent cover and in species diversity of bryophytes was 
observed with increasing age of spoils, and was correlated with 
increased vascular plant cover. Dicranella heteromalla and Cerato- 
don purpureus were found to be common throughout the spoils, 
whereas all other species were limited to more protected sites, 
especially on north-facing slopes. Mosses did not appear to colonize 
very ex areas on the spoils, but were limited to areas with some 
protection provided, especially by vascular plants. Several disjunct 
or highly localized moss populations were found including one new 
state record and thirteen new county records. 


42409 (PB—254418) Tioga River Mine Drainage Abatement Pro- 
Final report. Miorin, A.F.; Kiingensmith, R.S.; Heizer, R.E. 


ject. 
(Gannett, Fleming, —- and Carpenter, Inc., Harrisburg, Pa. 


(USA); Pennsylvania Dept. of Environmental Resources, Harrisburg 
(USA)). Jun 1976. 74p. NTIS $4.50. 
Prepared in cooperation with Gannett Fleming Corddry and 
Carpenter, Inc., Harrisburg, Pa. 
The Tioga River Demonstration Project in southeastern 
Tioga County, Pennsylvania, is essentially defined by an isolated 
aoaiee of coal that has been extensively deep and strip mined within 
the Pennsylvania Bitusinous Coal Field. The Tioga River water- 
shed is subjected to acid mine drainage from abandoned mines in the 
vicinity of the Borough of Blossburg and the Village of Morris Run. 
The pro; demonstration project is recommended: (1) to demon- 
aun effective techniques for mine drainage abatement, (2) to reduce 
a specific mine drainage probicm, and (3) to restore portions of a 
mined area to their approximate original surface grade. Techniques 
to be demonstrated include: restoration of strip pits utilizing agricul- 
tural limestone and sewage sludge as soil conditioners, burial of acid- 
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forming materials within strip mines that are to be restored, and 
reconstruction and lining of a stream channel. (GRA) 


42410 (PB—256454) Accomplishment plan. Region VIII. Com- 
prehensive energy-environment program. (Environmental Protection 
Agency, Denver, Colo. (USA). Region VIII). Jun 1975. 45p. NTIS 
$4.00. 


See also PB—255287. 

In 1974 the Region implemented a Northern Great Plains 
Resources Program effort to address regionwide energy develop- 
mental activities and to focus priority attention on the environmental 
impacts from coal and oil shale activities. This Accomplishment Plan 
is a continuation of the 1974 and 1975 Accomplishment Plans. 
Development of other energy sources may have significant environ- 
mental impacts. These include oil and gas, tight gas, geothermal, and 
hydroelectricity. Consistent with Region VIII's prevention posture, 
the U.S. Environmental Protection Agency has formulated a region- 
al energy-environmental program. (GRA) 


42411 (PB—256455) Accomplishment plan. Region VIII. Com- 
prehensive energy-environment program. Appendix. (Environmental 
Protection Agency, Denver, Colo. (USA). Region VIII). Jun 1975. 
75p. NTIS $4.50. 

See also PB—256454. 

The appendix to a foregoing report on energy and environ- 
mental management contains graphic and tabular data on surface 
water quality monitoring in coal mining and oil shale operations in 
the Region VIII states, energy resource utilization, and air quality 
monitoring. (GRA) 


42412 (PB—257135) Feasibility study, Deer Park daylighting 
project. Report for 1 Sep 1972—3 Mar 1973. Richardson, A.R.; 
Dougherty, M.T. (Ankenheil and Associates Geo Systems, Inc., 
Pittsburgh, Pa. (USA)). Jun 1976. 88p. NTIS $5.00. 

The technical and economic feasibility of daylighting aban- 
doned deep coal mines is discussed as a method to abate acid mine 
drainage by employing common surface mining and backfilling 
techniques. Data on the present water quality of Lost Run, Garrett 
County, Maryland was obtained and used for the evaluation of using 
daylighting as a method to improve water quality. Other criteria 
were thickness, quality and amount of coal in-place. A mining and 
reclamation plan was developed for the daylighting. This plan was 
devised based on the acidity of overburden material, the estimated 
coal in-place, and erosion control methods to reduce siltation. 


42413 (PB—257539) Effects of power plant emissions on materi- 

als. Summary report. Yocom, J.E.; Grappone, N. (Research Corp. of 

oo England, Wethersfield, Conn. (USA)). Jul 1976. 92p. IS 
5.00. 


This study assess the available knowledge on the effects on of 
air pollutants on materials with special emphasis on those pollutants 
emitted from or related to emissions from fossil fuel power plants. 
The study indicates the relative importance of these various effects, 
summarizes current research on the material effects of air pollutions, 
and identifies areas of needed research. The areas of suggested future 
research include the effects of atmospheric sulfates on materials, the 
effects of air pollutants on concrete, evaluation of the effects of acid 
smut from oil-fired boilers, and the development of more accurate 
estimates of SO? damage costs to materials. (GRA) 


42414 (PB—257739) Extensive overburden potentials for soil and 
water quality. Final report, 1 Nov 1973—1 Apr 1975. Smith, R.M.; 
Sobek, A.A.; Arkle, T. Jr.; Sencindiver, J.C.; Freeman, J.R. (West 
Virginia Geological and Economic Survey, Morgantown (USA); 
West Virginia Univ., Morgantown (USA). Div. of Plant Sciences). 
Aug 1976. 329p. NTIS $10.00. 

Prepared in cooperation with West Virginia Geological and 
Economic Survey, Morgantown. 

Chemical, physical and mineralogical measurements and in- 
terpretations developed during previous studies in West Virginia 
have been improved and applied to coal overburden columns in 12 
widely spaced Neighborhoods and 2 Adjunct locations in 10 states, 
from Pennsylvania on the Northeast to Alabama on the southeast 
and Oklahoma on the west. Field studies in each Neighborhood and 
Adjunct location involved logging and sampling soil and rock hori- 
zons from surface to coal, testing and improving field clues, deter- 
mining properties of mine soils and water resulting from mining 
operations, and checking reclamation. Consistent overburden prop- 
erty relationships within basins and over particular named coals 
provide opportunities for generalizations and extrapolation between 
sampled sites. It appears feasible to use detailed information from 
overburden sampling and analysis as an aid to pre-mining planning of 
surface mining operations including reclamation and projected land 
use. (GRA) 


42415 Coal mining operating regulations: reclamation standards. 

Fed. Regist. (Wash., D.C.); 41: No. 238, 53793-53797(9 Dec 1976). 
From Mineral Resources, 30CFR211, Geological Survey, De- 

partment of the Interior. Coal mining operating regulations. 
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A Cooperative Agreement has been negotiated with the State 
of Wyoming to administer and enforce the rulemaking proposals for 
coal mining reclamation operations. Other pro regulations 
were adopted as received (see 41 F.R. 35716). (PCS) 


42416 Coal mining operating regulations: adoption of cooperative 
agreement with Wyoming for the enforcement and administration of 
surface coal mine reclamation standards. Fed. Regist. (Wash., D.C.); 
41: No. 238, 53811-53814(9 Dec 1976). 

From Proposed Rules, 30CFR211, Department of the Interi- 
or, Geological Survey. Coal mining operating regulations. 

Under authority of newly adopted regulations governing the 
management of federally owned coal resources, the Secretary of the 
Interior has negotiated a Cooperative Agreement with Wyoming, 

iving that state the primary administration and enforcement author- 
ity over surface coal mine reclamation operations relative to federal 
coal leases in that state. The Department of Interior has adopted 
Wyoming's state law on coal mine reclamation for this purpose. 


42417 Strip mining, the West, and the Nation. Binder, D. (Univ. 
of Puget Sound, WA). Land Water Law Rev.; 12: No. 1, 1-72(1977). 

With the anticipated development of western coal lands, 
much attention has been directed at the existing patterns of strip 
mining regulation. Focusing upon the particular problem of reclama- 
tion, Professor Binder analyzes the sufficiency of applicable state and 
federal regulations. It is the author's thesis that federal regulation of 
strip mining, applicable to all coal lands, is needed for adequate 
regulation. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 42373, 42414, 42514 


42418 (PB—257782) Strippable coal resources of Colorado. Lo- 
cation, tonnage, and characteristics of coal and overburden. Informa- 
tion circular 1976. Speltz, C.N. (Bureau of Mines, Denver, Colo. 
(USA). Intermountain Field Operation Center). Aug 1976. 78p. 
NTIS $5.00. 

Coal resource data from public and private sources, in con- 
junction with previously published data, were used by the Bureau of 
Mines to determine the location and extent of strippable coal re- 
sources in Colorado. Total strippable resources of approximately 18 
billion tons were estimated in 12 separate coal regions, fields, or 
deposits. Coal recoverable by contour mining techniques was not 
included. Criteria used in defining strippable resources were a mini- 
mum coalbed thickness of 2 feet and a maximum overburden thick- 
ness of 150 feet, except where the coalbeds are of exceptional 
thickness. All Colorado coal is contained in either Cretaceous or 
Tertiary rocks, specifically the Dakota Sandstone and the Mesaverde 
Group or its equivalent of Cretaceous age; and the Dawson Arkose, 
Fort tebey and Wasatch Formations and equivalents of Tertiary 
age. The strippable coal ranges in rank from bituminous in the 
Yampa region to ligniferous in the Denver basin. All coal is low in 
sulfur content. (GRA) 


42419 Guidebook to coal geology of northwest New Mexico. 
Beaumont, E.C.; Shoemaker, J.W.; Stone, W.J. Albuquerque, NM; 
Bureau of Mines (1976). 59p. 

Geologic road logs for a three-day field trip on the coal 
resources of the Madrid coal field, northeast of Albuquerque and the 
coals of the San Juan Basin are presented. Three technical papers 
covering the Cretaceous stratigraphy of the Madrid coal field, the 
palynology of the Crevasse Canyon and Menefee Formations, and 
the availability of ground water for coal development in the San 
Juan Basin are added. 62 refs. 


42420 Economics of coal supply: the state of the art. Gordon, 
R.L. (Pa State Univ, University Park). Energy (Oxford); 1: No. 3, 
283-289(Sep 1976). 

Energy has been one of many areas in which governmental 
data gathering has badly lagged behind national information require- 
ments. Nevertheless, the fragmentary work that has been possible 
suggests that the availability of low cost coal resources may be 
greatly exaggerated. In the present article, this work on coal is 
reviewed. The discussion begins with an effort to show what is 
required in principle for a satisfactory supply analysis. Then the key 
studies are evaluated. Most supply analyses prove to be modifica- 
tions of work undertaken by the U.S. Bureau of Mines Process 
Evaluation Group at Morgantown, West Virginia. Therefore, the 
Group's work is given special attention. This is followed by a review 
of alternative models of the determinants of coal-mining costs at a 
particular time, a note on the handling of cost changes over time and 
discussion of efforts to assign reserves to cost categories. The study 
concludes with proposals for further research. !4 refs. 


42421 Geology of the Koeflach—Voitsberg lignite basin (Styria). 
Pohl, W. (Montanuniv Leoben, Austria). Berg- Huettenmaenn. Mon- 
atsh.; 121: No. 10, 420-427(Oct 1976). (In German). 
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Stratigraphy, morphology, and structures of formation are 
described. Extent of lignite and overlying strata are estimated, and 
origins of sub-basins are traced. 20 refs. 


MINING 


REFER ALSO TO CITATION(S) 42384, 42400, 42408, 42414, 
42417, 42516, 42517, 42518, 42519, 42520, 42521, 42522, 43512, 43861 


42422 (BM-RI—8230) Roof rock structures and related roof 
support problems in the Pittsburgh coalbed of southwesterr’ Pennsylva- 
nia. Moebs, N.N. (Bureau of Mines, Pittsburgh, Pa. (USA). Pitts- 
burgh Mining and Safety Research Center). 1977. 30p. Bureau of 
Mines, Washington, DC. 
The Bureau of Mines investigated severe coal mine roof 
support problems along a section of main entries in the Pittsburgh 
bed in southwestern Pennsylvania to identify the causative fac- 
tors. The mine roof was examined in detail, and various sedimentary 
structures are described that contributed directly to irregular and 
unstable roofs. Small-scale paleochannels, scours, and related slick- 
ensides were identified as the leading cause of bad roofs, and isopach 
maps were prepared to illustrate a method whereby the presence of 
these structures could be inferred in advance of mining. Probably 
second in importance was the occurrence of relatively incompetent 
flaggy, poorly cemented sandstone, weakened by coal and mica- 
ceous laminae. No effect of in situ stresses on roof stability was 
detected. 


42423 (BM-RI—8231) Directionally controlled drilling to hori- 
zontally intercept selected strata, upper Freeport coalbed, Greene 
County, Pa. Diamond, W.P.; Oyler, D.C.; Fields, H.H. (Bureau of 
Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Re- 
search Center). 1977. 21p. Bureau of Mines, Washington, DC. 

A 3-inch pilot hole was directionally drilled to intercept the 
Freeport pee horizon horizontally at Mather, Pa., as part of a 


Bureau of Mines degasification project. The original concept was to 
continue the horizontal drilling into the coalbed, after the initial 
intercept, with a total of three horizontal holes eventually being 
completed. However, the erratic thickness (0.0 to 4.3 feet) of the 
Freeport coalbed at Mather was not sufficient to support the hori- 
zontal drilling degasification technique, and the site was abandoned 


after six attempts to locate adequate continuous coal thicknesses. 
The drilling of coreholes in the immediate vicinity of proposed well 
paths to evaluate coal thickness is essential prior to future slant hole 
operations. Although mechanical failures of the new directional 
drilling equipment, mud pump and rig breakdowns, directional con- 
trol problems, and exploratory horizontal drilling in the Freeport 
horizon more than doubled the anticipated cost of the pilot hole, 
continuing improvements in directional drilling equipment and tech- 
niques should significantly reduce the time and costs of future 
drilling operations. 


42424 (IS-ICP—26) Report on the location and distribution of 
coal strip mines in Iowa and implications for future coal explorations, 
Sendlein, L.V.A.; Johnson, P.R. (Iowa State Univ. of Science and 
Technology, Ames (USA). Energy and Mineral Resources Research 
Inst.). Jul 1976. 53p. Dep. NTIS, PC A04/MF AO1. 

Results of a detailed survey of Iowa's coal strip mines in 24 
counties of central and southeastern Iowa are reported. A list of the 
legal location of each strip mine found is included. Accompanying 
this list is a compilation of where each piece of data was found and 
in some cases estimated acreages of the sites. The location and 
distribution pattern of abandoned and active strip mines are shown 
on maps included. An analysis of the data and the implications for 
future coal strip mining are included. 


42425 (NP—21786) Abstracts of mining production research pro- 
grams, volume CO-4, U.S.B.M. Mining Research Program. Part 1. 
Contracts and grants, June 1976—December 1976. Whitehead, K.L.; 
Erhard, L.A. (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA)). 1976. 116p. Bituminous Coal Research, Inc., Monroeville, 
PA. 


This is the fourth publication in a series planned to bring to 
the attention of coal mining industry executives research which the 
USBM is conducting in the area of coal mining safety and produc- 
tion through contracts and grants with organizations outside the 
Bureau. This volume contains updates of abstracts for contracts and 
grants that have shown significant progress since the BCR publica- 
tion in June 1976; a repeat of those abstracts which have had (1) 
changes in dollar amounts, completion dates, and TPOs or (2) 
additional reports issued for the projects; and abstracts of new 
contracts or grants issued since the last publication. Additional 
information on specific projects may be obtained through the 
Bureau's open file reports or National Technical Information Service 
(NTIS). Where such information is available, it has been noted in the 
brief project descriptions. Open file reports are available for refer- 
ence during working hours only at the Bureau of Mines libraries in 
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Denver, Colo.; Pittsburgh, Pa.; Spokane, Wash.; Morgantown, W. 
Va.; and Twin Cities, Minn.; and at the Central Library, U.S. 
Department of the Interior, Washington, D.C. In some cases a report 
may not be available at all stations. Therefore, a check should be 
made in advance to ascertain its availability. 


42426 Mine site rehabilitation in New South Wales. Foskett, W. 
(Dep of Mines, Aust). Aust. Min.; 68: No. 10, 32-33(Oct 1976). 

For all new mining leases and renewals of old leases, environ- 
mental conditions are attached relating to an approved scheme of 
management of mining waste and mine site rehabilitation, with 
guarantee deposits reviewed at two yearly intervals. These environ- 
mental conditions cover all aspects of rehabilitation, from initial 
saving of topsoil to final revegetation, and the wording and content 
of such conditions have been developed in liaison with the Soil 
Conservation Service. 


42427 (PB—255971) Logistic performance of continuous miners. 
Final report. Marrus, L.D.; McGinnis, P.; Rogne, C. (Bendix Corp., 
Ann Arbor, Mich. (USA). Energy, Environment, and Technology 
Office). Jan 1976. Contract S0144087. 120p. NTIS $5.50. 

This os and final report represent an effort to collect, 
analyze, and verify reliability and performance data on currently 
available medium-to-high seam models of continuous miners bein 
used in underground coal mining. The analysis determined availabil- 
ity, mean time and tons between failures, amounts of down time 
associated with various failures, labor and part costs required to 
correct failures, and various indices of maintainability. Machine 
performance and reliability are discussed relative to cumulative tons 
(machine age) produced and production rates (machine loading). It 
was determined that performance can be significantly improved 
given preventive maintenance programs that will increase machine 
availability. (GRA) 


42428 (PB—256541) Feasibility study of the use of current limit- 
ing devices in interruption and sectionalizing of de circuits in mines. 
Research report, 1976. Hamilton, H.B.; Ramos, T.J. (Pittsburgh 
Univ., Pa. (USA). Dept. of Electrical Engineering). 15 Feb 1976. 
Contract H0357079. 150p. NTIS $6.00. 

The objective of the study was to determine the feasibility of 
using current limiting devices (CLD) in switching heavy DC cur- 
rents (1,200 and 600 amperes) at utilization voltages used in the 
mining industry (300 and 600 volts, nominal). Use of a CLD in this 
application is based on its orders of magnitude change in resistance 
when it changes state (from liquid mercury to vapor) after being 
subjected to short time, high-density current. Switching times on the 
order of 3 to 4 miliseconds have been obtained. (GRA) 


42429 (PB—256767) Alternate methods of handling the parting 
between two coal seams, Contract research report, 1976, Finch, T.E.; 
Dale, R.T. (Montana Coll. of Mineral Science and Technology, 
Butte (USA)). 31 Aug 1975. 110p. NTIS $5.50. 

This report documents the results of a technical/economic 
feasibility analysis of alternate parting stowing techniques applicable 
to a representative, thick, multiseam surface mine in the Fort Union 
Coal Area. Methods are examined for their potential implementa- 
tion, and an estimated operating cost per yard of material moved is 
a The methods are of two categories, castback or haul- 
back. Haulback methods use truck haulage except with scrapers, and 
castback methods use direct stowage with no intermediate haulage 
equipment. Possible equipment combinations include draglines, shov- 
els, ennai backhoes, Coohet wheel excavators, scrapers, and front 
end loaders. This report evaluates the effective competitiveness of 
the various alternatives. (GRA) 


42430 (PB—256786) Evaluation of speech processing systems. 
Evaluation of electronic/active hearing protectors for use in under- 
ground coal mines. Final report. Michael, P.L.; Prout, J.H.; Bien- 
venue, G.R.; Kerlin, R.L.; Singer, S. (Pennsylvania State Univ., 
University Park (USA). Environmental Acoustics Lab.). May 1976. 
15ip. NTIS $6.75. 

The report presents a discussion of performance parameters 
for electronic or active a protectors that will meet the needs 
of underground coal miners. This information is incorporated into a 
pro set of specifications that can be used to judge the suitability 
of a particular electronic hearing protector for the coal mine applica- 
tion. Acoustic and electrical tests were performed on a developmen- 
tal model of an electronic a protector built by the Federal 
Bureau of Mines. A commercially active hearing protector, the 
British-built ACOS A-9000/2, was also examined. The recommend- 
ed test of intelligibility for electronic hearing protectors and other 
communication systems as used in a coal mine setting is the Modified 
Rhyme Test (MRT) developed in 1965. The suitability and method 
of administering this test are discussed. (GRA) 


42431 Calculating the load on the blade of a dynamic plane. 
Lazutkin, A.G.; Veksler, Ya.A. (Polytech Inst, Karaganda, USSR). 
Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 44-48(1976). 

The qualitative laws relating the physical properties of a 
mineral to the conditions of loading and the dimensions of the slice 





4396 ERDA ENERGY RESEARCH ABSTRACTS 


separated from the rock by a dynamic plane are derived. Equation 
system representing the mechanism of separation of a slice of given 
thickness from the rock is solved with a computer. 5 refs. 


42432 Physical characterization of the process of coal cutting by 
a bit with additional applied vibrations. Zysmanov, I.G.; Nikulin, 
V.V. (Polytech Inst, Tula, USSR). Sov. Min. Sci. (Engl. Transl.); 12: 
No. 1, 49-54(1976). 

An analysis of the trajectory of the principal cutting edge of 
the bit for various combinations of velocities of the main cutting 
motion and the additional superim vibrations shows that from 
the viewpoint of simplification of the vibratory drive design and 
reduction in the energy consumption of breakage, the optimum 
trajectory is one in the form of a sine curve obtained when the 
velocities of the principal and additional motions are equal. 6 refs. 


42433 Optimization of mining procedure in gassy burst-prone 
seams, Gritsko, G.I.; Vtlegzhanin, V.N. (Inst of Min, Sib Branch, 
Acad of Sci of the USSR, Novosibirsk). Sov. Min. Sci. (Engl. 
Transl.); 12: No. 1, 66-71(1976). 

Mathematical programming is used to predict occurrence of 
shock bumps. Model investigatio::s show the feasibility of analytical 
description of gas dynamic phenomena for optimal control and 
quantitative analysis of the known experimental data concerning the 
occurrence of rock bursts. 4 refs. 


42434 Use of a column-supported artificial roof for rock pressure 
control in working thick steep coal seams by inclined slices. K vasni- 
kov, V.F.; Ryzhkov, V.V. (A.A. Skochinskii Inst of Min, Lyubertsy, 
USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 79-84(1976). 

With the method suggested the seam is worked in blocks. The 
slice directly adjoining the seam roof is the first sector of the block 
to be worked. This slice is extracted in horizontal strips along the 
strike from the bottom upward. Boreholes are drilled in a square or 
rectangular pattern normally to the stratification; they are drilled 
directly from the immediate face area of the upper slice, slightly 
down into the floor of the seam. The boreholes and the worked-out 
area of the upper slice are then filled with hardening stowing. After 
the stowing material has set, a ‘plate-column’ system is formed, 
enabling the remainder of the solid coal to be worked as a single 
slice. Examination of the case when the columns form an artificial 
wall preventing entry of stowing material into the working strip 
from the adjoining strip is presented. 5 refs. 


42435 How the deformation of development workings depends on 
the rate of advance of the mining-out face. Bublik, F.P.; Volkov, A.E.; 
Gromov, Yu.V. (All-Union Min Surv Inst (VNIMI), Leningrad, 
USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 85-91(1976). 

Investigations show that convergence of the roof and floor of 
the working is inversely proportional to the rate of advance of the 
mining-out face; the distribution of the rates of convergence of the 
roof and floor along the length of a development working located in 
the zone of influence of the mining-out face is independent of its rate 
of advance; when the effect of any factor on the intensity of 
abutment pressure manifestation is assessed from the change in 
height of the working, the rate of advance of the mining-out face 
must be taken into account. 5 refs. 


42436 Effect of the stress-strain state of the rock on the size of 
the zone of fissure formation in torpedo drilling of a poorly caving 
roof. Mamaev, V.I.; Ibraev, Zh.A.; Shashchanov, B.O.; Shamber, 
E.A.; Baikenzhin, A.E. (East Sci-Res Inst, Karaganda, USSR). Sov. 
Min. Sci. (Engl. Transl.); 12: No. 1, 118-121(1976). 

Blasting in a state of bulk stress is accompanied by marked 
reduction in the dimensions of the zone of cracks. The character of 
the distribution of cracks and their length round the charge chamber 
are determined by the type of bulk-stress state of the rock. In an 
isotropic medium in a uniformly stressed state there are no preferred 
directions of crack propagation; under nonuniform omnidirectional 
compression, the greatest density and length of cracks is confined to 
the direction of action of the maximum stress component. In an 
unstressed state, the radii of the zone of crack formation for blasts in 
sandstones characteristic of the poorly caving roofs of coal seams are 
45r/sub c/; in a uniformly stressed state they are 30r/sub c/. 4 refs. 


42437 Selective mining by bucket-wheel excavators in the Ciriko- 
vac--IEK Kostolac open-cast mine. Makar, M. (Rud Inst, Belgrad, 
Yugosl). Rud. Glas.; No. 2, 17-25(1976). (In Serbo-Croatian). 

Yugoslavia’s Cirikovac open-cast mine will mine a series of 
coal seams (II and III coal seams). The III seam is stratified into 
three banks with a thickness of about 25 m, separated by dirt bands 
with a total thickness of 22 m. The total series thickness of 47 m will 
be mined by two bucket wheel excavators with reach height of 15 m 
— This paper outlines the technical-technological solution of this 
problem. 


42438 Technical measures for the development in Akabira coal 
mine. Naruse, I. Nippon Kogyo Kaishi; 92: No. 1061, 471-475(Jul 
1976). (In Japanese). 
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The geological structure of the Akabira coal mine varies 
greatly and there are more than 30 coal seams but because of the 
variations in the seams, only five or six seams which give a - 
yield of good quality coking coal are being mined at present. 
thickness of the seam is a maximum of 10 m, with an average of just 
over 2 m. Although the quality of the coal is excellent, spontaneous 
combustions and outbursts of gas present major problems in mining 
operations. In the 1970's hydraulic packing by fly ash has been used 
practically and at present 500 m$sup 3$/day of fly ash is being 
transported hydraulically in the mine. This completely eliminates the 
cause of the spontaneous combustion. With the successful applica- 
tion of 250 mm large diameter drilling techniques, outbursts of gas 
are prevented more effectively. 2 refs. 


42439 Extraction of thick and steeply inclined seams with room 
(Kamora) system. Chowdhary, S.K.; Rao, G.N. (Bharat Coking Coal 
Ltd, Subsmdih, Dhanbad, India). J. Mines, Met. Fuels; 24: No. 7, 215- 
221(Jul 1976). 

After a brief review of the geology of the Sudamdih block in 
the Southeastern part of India’s Jharia coalfield, a description is 
presented of the room (Kamora) extraction method that is being 
employed in India for the first time. Highly suited for ene 
steeply inclined seams, the method is used to mine the Sudamdi 
block's No. 15 seam that dips at a sharp angle ranging from 50° to 
60°. Difficulties encountered in the Sudamdih project and advan- 
tages of this room extraction method are also discussed. 


42440 Determination of the frictional coefficient of mine airways 
with varied lining and support Rahim, M.O.; Patnaik, N.K.; 
Banerjee, S.P. (Indian Sch of Mines, Dhanbad). J. Mines, Met. Fuels; 
24: No. 7, 222-229(Jul 1976). 

Knowledge of the values of the friction coefficient ‘K’ for 
mine airways with varied lining and support systems is a must in 
mine ventilation planning. The values of ‘K’ thus used must be 
accurate and reliable to ensure a estimation of correct roadway 
resistances and ventilating pressures. Due to scant data on 'K’ for 
mining conditions in India, an attempt was made at the Indian 
School of Mines to carry out investigations in the field for 
determining’K’ values for varying roadway conditions. This paper 
outlines part of this work, detailing the field experiments and the 
computational methods, used to determine such associated param- 
eters as cross-sectional area, rubbing surface, flow volume, etc. It 
also details the instruments used in the investigations and spells out 
the experimental conditions associated with each determination. 


42441 Some characteristic relationships of a longhole fan-blasting 
pattern. Singh, V. (Indian Inst of Technol, Kharagpur). J. Mines, 
Met. Fuels; 24: No. 7, 238-243(Jul 1976). 

The most often used and the most successful method of 
breaking ore is by blasting. The manner and the extent of its use 
depends upon the stoping method used. Room-and-pillar stoping, 
sub-level stoping, sub-level caving, sub-level slicing, etc., are among 
the most productive methods of stoping. In all these methods the 
trend is toward the use of the fanhole array for blasting. This article 
deals with some basic and characteristic eters of a fan-hole- 
—— design. Suggestions are made as to how these parameters can 

used . retrieve a more reliable design of blasting patterns in less 
time. 1 ref. 


42442 Technical and organizational in the Sosnica coal 
mine in manpower utilization in the years 1965—1975. Wilczak, J. 
Przegl. Gorn.; 32: No. 9, 369-374(Sep 1976). (In Polish). 

The influence of production factors is studied, and individual 
working posts are investigated for hidden manpower reserves. 


42443 Reorganization of the Janina coal mine for manpower 
utilization in the years 1965—1975, Warszawski, M. Przegl. Gorn.; 32: 
No. 9, 375-378(Sep 1976). (In Polish). 

Reduction in manpower and increased productivity are noted. 
— to miners in the field of working conditions are 
reported. 


42444 Determination of gas pressure in coal seams. Borowski, J. 
Przegl. Gorn.; 32: No. 9, 378-384(Sep 1976). (In Polish). 

An improved technology for application to tests on 
content of coal deposits is suggested. On the basis of relation existing 
between the volume of gas sorbed in coal and its pressure, the gas 
pressure is determined by an indirect method by referring the 
volume determined by a direct method to the sorptive capacity of 
coal. The relatively most precise result is given by comparison of 
indices of gas desorption intensity measured in mine at unknown 
pressure and in laboratory at known pressure of saturation of coal 
with gas. 20 refs. 


42445 Experiment to determine effectiveness of demethanization 
from longwall faces. Myszor, H. Przeg/. Gorn.; 32: No. 9, 385-389(Sep 
1976). (In Polish). 

Results of tests on the effect of the direction of longwall face 
working on the effectiveness of drainage are presented. A new 
definition is suggested as well as methods for determination of the 
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coefficient of an actual effectiveness of drainage from longwall faces. 
The results of tests show that after stopping the drainage 60% of 
drained nggr from the longwall face release additionally into 
the working. As a result of stopping the drainage the methane 
concentration in the return air increases 1.5 to 2.5 times. It is found 
that for a determined reduction of release into the workings it is 
necessary to drain the firedamp in an amount 1.5 to 2 times higher. 
For purposes of designing the drainage, the values of the coefficient 
of effectiveness depending on the admitted direction of working the 
longwall face and technology of drainage are given. 3 refs. 


42446 Designing the dewatering of gobs in coal mines. Rogoz, M. 
Przegl. Gorn.; 32: No. 9, 397-404(Sep 1976). (In Polish). 

On the basis of tests carried out at the Polish Central Mining 
Institute methods are given for the determination of water 
in mine gobs, the minimum length of draining holes and capacity of 
flooded gobs. The development of water balance in gobs during 
their dewatering is discussed. Formulas and nomograms for calcula- 
tion of the yield of draining holes are given. 8 refs. 


42447 Influence of depth of coal seams on their water content. 
Fraczek, R. Przegl. Gorn.; 32: No. 9, 404-408(Sep 1976). (In Polish). 

The influence of depth and of methane content on the free 
moisture content of coal samples taken from various mines of the 
Upper Silesian Coalfield are analyzed. A general relation presenting 
the variation of the free moisture as a function of depth of seams is 
deduced. 14 refs. 


42448 In-situ stress measurements in the Yubari new colliery. 
Takeuchi, M.; Kinoshita, S. Nippon Kogyo Kaishi; 92: No. 1063, 595- 
600(Sep 1976). (In Japanese). 

With increasing depth of working place, the abnormal phe- 
nomena due to rock pressure such as rock burst and gas outburst are 
becoming liable to occur in coal mines. Stress measurements by the 
stress relief method of Door stopper, and estimations about the 
primary and secondary earth pressure around the galleries of various 
depth. The measurements conducted at the gallery of SL 600, show 
that the maximum original principal stress is nearly equal to the 
calculated overburden pressure and its direction approaches the 
direction of the normal to bedding plane. The intermediate original 
principal stress of the point has east-west direction and its value is 
approximately three-fourths of the overburden pressure. As to the 
relationship between depth and stress, it is found that the vertical 

ressure is almost equal to the overburden while the horizontal stress 
is a little less than the overburden varying linearly with depth. 8 refs. 


42449 ‘Mining 76’ - an international exhibition without alterna- 
tives. Albrich, K. Dtsch. Hebe- Foerdertech.; 22: No. 9, 25-37(Sep 
1976). (In German). 

37 figs. 

This retrospective view, dealing with the international 
"Mining 76’ exhibition and the 9th international mining congress is 
divided as follows: The position of the mining industries after the oil 
crisis - The ne 76’ exhibition - Elements - Handlin ee 
above and below the ground - Strip-mining equipment. may 
be derived from these. Numerous exhibits are described and illustrat- 


42450 Barclay’s quick-acting winding engine brake. Colliery 
Guardian; 224: No. 10, 499-500(Oct 1976). 
The winding engine brake described in this article is manufac- 


tured by Andrew Barclay Sons and Co., Ltd., of Kilmarnock, and is 
operated by low-pressure air or steam. The principle of the brake 
operation is spring applied and pressure released so that failure of the 
pressure supply results in an automatic brake a Owing to 
the simplicity of the brake, the time required for installation is a 
minimum. 


42451 Cape Breton Development Corporation: the 
Colliery Guardian; 224: No. 10, 507-508, 511-512(Oct 1976). 

After a brief review of coal — coal deposits in Ca) 
Breton, an island of the province of Nova Scotia, Canada, t 
authors describe the progress of Cape Breton Development we 
(Devco) with — reference to the equipment supplied by Fletch- 
er Sutcliffe Wild Ltd. A powered roof —— of a relatively new 
design has proven particularly successful in both new and old mines. 
Also, record results have been achieved at Devco by utilization of 
well designed, robust, modern face equipment. 


42452 Wagon bearing developments. Richards, B.M. (Vandervell 
Prod Ltd, Maidenhead, Engl). Colliery Guardian; 224: No. 10, 544- 
545(Oct 1976). 

A new railroad car axle plain bearing development, recently 
successfully tested at Bates Colliery, Blyth, has been approved by 
HQ National Coal Board Engineers for general use. In this paper, 
the author describes the new developments in railroad car axle plain 
bearings. The new car bearing assembly has been developed for use 
as a direct replacement for all types of brasses in existing plain 
bearing axle boxes. A second bearing is also being developed as an 
alternative to roller bearings and, in certain cases, brasses. 2 refs. 
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42453 H in W. Germany. Min. Mag.; 135: No. 4, 
344-345(Oct 1976). 

A new concept of producing, conveying and hoisting coal 
and waste rock in underground mining by means of water is briefly 
described. In West Germany, pilot scale trials at the Carl Funke and 
Gneisenau coal mines have provided basic information and now a 
larger scale installation is in progress at the Hansa mine, near 
Dortmund, which is expected to be completed by mid-1977. This 
interesting concept involves the extraction of coal and waste rock by 
water jets. 


42454 Blasting vibration levels transmitted across fracture 
planes. Berzal, J.L. Min. Mag.; 135: No. 4, 361, 363(Oct 1976). 

This article presents experimental results obtained by means 
of field tests measuring vibration levels transmitted across a presplit 
fracture plane, across a natural fracture plane or joint in the rock 
mass, and across two artificial fracture planes with a distance be- 
tween them of one metre. The vibration levels were compared with 
those assuming a solid rock mass. The tests were carried out in a 
Spanish open pit mine. 3 refs. 


42455 Gas emission from abandoned mines and mine workings. 
Winter, K. Glueckauf; 112: No. 20, 1176-1179Oct 1976). (In 
German). 

Results of methane emission measurements from discontinued 
coal mines are reported. Ventilation techniques for better gas drain- 
age are discussed, and data on gas mixture analysis from abandoned 
shafts are given. 3 refs. 


42456 Investigations on roadheaders utilization in ripping of ad- 
joining rock. Matusek, Z.; Vasek, J. Glueckauf-Forschungsh.; 37: No. 
5, 199-204(Oct 1976). (In German). 

Experience with coal mining machinery is described, and 
measuring methods for rock properties determination are discussed. 
— on machine performance in various rocks are presented. 15 
refs. 


42457 Specific problems in drivage of inclined drifts, large rooms, 
and bunkers. Sirges, H. Glueckauf; 112: No. 19, 1111-1118(7 Oct 
1976). (In German). 

Development program of a Ruhr district coal mine is de- 
scribed. Stone drift from the 600 m to the 885 m level, the coal 
bunkers excavation procedure, and the mechanical transport of 
construction material are discussed. 


42458 Investigations in high-payload monorail and tracked sys- 
tems. Arnold, H. (Ruhrkohle, Bochum, Ger). Glueckauf; 112: No. 19, 
1118-1123(7 Oct 1976). (In German). 

Steps taken to improve bearing capacity and braking devices 
on transportation systems are discussed. Safety measures are de- 
scribed, and effects of improvements are analyzed. 


42459 Advance calculations of methane emission from working 
plants. Koppe, U. Glueckauf; 112: No. 20, 1154-1156(21 Oct 1976). 
(In German). 

Results of advance calculating involving different working 
methods and procedures are related. Improvement of calculating 
procedures by accounting for rock property differences is suggested. 


42460 Effect of face length, workings speed, and type of stowing 
on methane emission. Noack, K. G/ueckauf; 112: No. 20, 1156- 
1159(21 Oct 1976). (In German). 

Three basic models demonstrate face length effects and added 
emission corresponding to changes in parameters. 22 refs. 


42461 At-face determination of gas content with desorbometer. 
Janas, H. Glueckauf; 112: No. 20, 1159-1161(21 Oct 1976). (In 
German). 

Coal sampling from boreholes of various depths is used to 
measure gas desorption. Functions representing time relationships 
are introduced. 2 refs. 


42462 Development of new type CH, and CO measuring instru- 
ments, Eicker, H. Glueckauf; 112: No. 20, 1162-1163(21 Oct 1976). 
(In German). 

Review of fixed, portable, and hand instruments for methane 
and carbon monoxide measurements in coal mines is given. Specifi- 
cations are compared and computer aided data evaluation is empha- 
sized. 5 refs. 


42463 Remotely fed mini-unor and gas transmission probe for 
methane monitoring. Fauth, G.; Langner, W.; Mohrmann, D. G/ueck- 
auf; 112: No. 20, 1163-1165(21 Oct 1976). (In German). 

Newly developed instruments are described and operational 
experience is reported. Reading and calculation of data are ex- 
plained. 4 refs. 


42464 Gas flow measurements in boreholes. Muecke, G. G/ueck- 
auf; 112: No. 20, 1165-1167(21 Oct 1976). (In German). 
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Monitoring of methane with an electronic anemometer and 
probes, and volume and concentrations measurements in gas drain- 
age openings are described. 2 refs. 


42465 Methane drainage with liquid-ring gas pumps. Ufer, W 
Glueckauf; 112: No. 20, 1168-1170(21 Oct 1976). (In German). 

Construction of a pumping system is described and character- 
istics of pumps are given. Operational experience is reported. 


42466 Gas content reduction in worked seam by means of gas 
drainage with boreholes through seams. Paul, K. Glueckauf; 112: No. 
20, 1170-1172(21 Oct 1976). (In German). 

Preliminary gas drainage and experience with drilling and 
sealing of boreholes are discussed. Measuring instruments to deter- 
mine results of drainage are described and evaluated. 


42467 Gas emission control by means of adaptation of ventilation 
technique to workings. Fuessel, W.; Poertge, F. Glueckauf; 112: No. 
20, 1172-1174(21 Oct 1976). (In German). 

Data on methane emission are presented, and relationships 
between workings and available ventilation are established. Impor- 
tance of advance gas drainage and of wider shafts is stressed. 


42468 Suppressing gas emission in retreating workings. Duepre, 
G. Glueckauf; 112: No. 20, 1175-1176(21 Oct 1976). (In German). 

Use of Y-shape ventilation instead of U- or Z configuration is 
recommended. Gas uianage through boreholes network is explained 
and experience from the Saar District is reported. 


42469 Methane occurrence and suppression in bottom run of 
scraper chain conveyors. Drechsel, H. G/lueckauf; 112: No. 20, 1179- 
1181(21 Oct 1976). (In German). 

Geological and operational data from experimental workings 
in desorption are analyzed. Effect of slits for drainage is investigated. 
1 ref. 


42470 W. German lignite developments. Min. Mag.; 135: No. 5, 
439-449(Nov 1976). 

As West German opencast lignite operations get deeper, ever- 
larger equipment is required. In this article, current operations and 
the latest generation of mining machines are examined, with special 
emphasis on the practices and performance at Rheinische Braunkoh- 
lenwerke AG. The company’s reclamation and mining methods are 
detailed, and the design and use of huge bucket wheel excavators 
(BWEs) with capabilities of 200,000 and 240,000 cu meters/day are 
discussed. 4 refs. 


42471 Review of chainless haulage systems. Braisby, G.J.; 
Lynam, J. (Doncaster Coll of Technol, Engl). Colliery re ta 
224: No. 11, 577-586(Nov 1976). 

This paper reviews the various types of chainless haulage 
systems, their applications to mining practice, their advantages over 
conventional haulage, and some examples of actual installations in 
the U.K. coal mines with resulting production details. The experi- 
ence to date with chainless haulage systems has proved conclusively 
that the systems are giving very good results in both safety and 
production. 


42472 Model studies of resin-anchored bolting reinforcement. 
Dunham, R.K. (Univ of Newcastle upon Tyne, Engl). Colliery 
Guardian; 224: No. 11, 592-603(Nov 1976). 

The use of rockbolts as a means of roadway support has many 
attractions, not the least of which are cost and simplicity of installa- 
tion when compared with standing supports. However, despite their 
widespread use, and the amount of attention the subject of bolting 
has received from numerous investigators, the mode of action of this 
type of support is still not fully understood. This paper presents the 
results of a model study of the influence of fi Ii column resin- 
anchored dowels on the deformation and failure pattern of the rock 
mass surrounding a rectangular roadway in typical coal measure 
strata. 14 refs. 


42473 Coal winning and support techniques in the German coal 
mining industry in 1975. Kundel, H. Glueckauf; 112: No. 21, 1213- 
1218(4 Nov 1976). (In German). 

Overall development and full automation in machinery and 
processes are surveyed. Face working and transportation RandD are 
reviewed. 19 refs. 


42474 Comparative investigations of cutting drums with differ- 
ences in cutting picks setting and length at ‘Friedrich Heinrich’ coal 
mine. Eichbaum, F.; Schwaak, A. Glueckauf; 112: No. 22, 1269- 
1272(18 Nov 1976). (In German). 

Various types of drums are compared and coal getting results 
are evaluated. Tangentially set round picks show 60% increase 
compared with radially set flat picks. 1 Ref. 


42475 Gateroads in the German coal mining in 1975. Claes, F.; 
a z Glueckauf; 112: No. 22, 1272-1276(18 Nov 1976). (In 
erman). 
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Coal mining methods are analyzed. Gateroad, coalface, and 
neighboring panels relationships are evaluated regarding length and 
cross-sections. 3 refs. 


42476 Ventilation of a fully mechanized heading. Guntau, A. 
Glueckauf; 112: No. 22, 1276-1280(18 Nov 1976). (In German). 

Planning of fan, air conduits and of connecting elements is 
described. Characteristics of sectional equipment and air condition- 
ing are presented. Monitoring of air currents, drilling operations, 
extension of air conduits, and methane content is discussed. 6 refs. 


42477 Productivity in Illinois coal mines. II. Malhotra, R. (Illi- 
nois State Geological Survey, Urbana). World Coal; 3: No. 4, 21- 
24(Apr 1977). 

From correlations made of various factors responsible for the 
wide range of productivity in Illinois coal mines, several conclusions 
regarding mine productivity can be drawn: The ratio of overburden 
to seam thickness (stripping ratio) has a negative correlation with 
mine productivity. At many Illinois surface operations, the stripping 
ratio increases as the mining operations proc use of this 
trend, the productivity of surface mines generally declines with age; 
the nature of the overburden overlying the coal seams in Illinois 
varies widely from one region to another and affects mine productiv- 
ity; a positive correlation exists between productive capacity of an 
operation and its productivity. Unlike productivity of underground 
mines, however, the productivity of surface mines continues to 
increase with the increase in level of output, at least up to a level of 
6,000,000 ‘tons per year; the degree of preparation coal receives 
before it is shipped to consumers has a negative correlation with 
mine productivity. Because the preparation that coal receives artifi- 
cially reduces operation productivity, a high productivity level 
achieved by a mine shipping raw coal does not necessarily mean that 
the operation is more productive than operations of similar size that 
ship coal of metallurgical or industrial grade; and the efficiency with 
which available equipment and time are used also influences mine 
productivity. In surface mining, the extent to which the operation's 
planned capacity is used has a substantial effect on mine productiv- 


ity. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 42346, 42348, 42353, 42359, 
42452, 42458, 42490, 


42478 (EPRI-AF—410) Continuous high pressure lump coal 
feeder design study. Final report. Fields, S.F. (GARD, Inc., Niles, Ill. 
(USA)). Apr 1977. 88p. Dep. NTIS, PC A0S/MF AO1. 

The purpose of this project was to try to develop a continu- 
ous lump coal dry feeder for a pressurized fluidized bed combustor. 
The approach was to adapt the commercially available Fuller- 
Kinyon pump to feed coal against a pressure differential of 100 psi or 
more. The pump was modified and tests performed at various 
pressure differentials, with differently pitched screws, two screw 
rotational speeds, and various seal lengths and configurations. Suc- 
cessful operation of the modified Fuller-Kinyon pump was achieved 
for only relatively low pressure differentials. Although the results of 
this project are not conclusive, test data and observations were made 
that indicated to the contractor that higher pressure differentials 
could be attained by further modifications of the test set-up. Specifi- 
cally, it is recommended that further testing be performed by replac- 
ing the 40-horsepower pump motor presently in the test set-up with 
a motor having a significantly higher power rating; adding a vent 
arrangement to the pump hopper to prevent aeration of the feed 
material in the hopper; and modifying the pump hopper to enhance 
feed material retention by the screw pick-up flights. It is also 
recommended that, if this further testing is successful, additional 
testing should be performed to determine the potential reduction in 
power requirements which might occur as a result of alterations in 
screw design and shortening of the pump barrel. 


42479 (PB—257557) Investigating storage, handling, and com- 
bustion characteristics of solvent refined coal. Final report. Barrick, 
S.M.; Vecci, S.J.; Wagoner, C.L. (Babcock and Wilcox Co., Barber- 
ton, Ohio (USA). Fossil Dept.; Babcock and Wilcox Co., Alliance, 
Ohio (USA). Research Center). Aug 1976. 120p. NTIS $5.50. 

Prepared in cooperation with Babcock and Wilcox Co., Bar- 
berton, Ohio. Fossil Dept. 

The 1235 series of reports documents the results of the 
investigation of the storage, handling, and combustion characteristics 
of solvent refined coal (SRC). Such information would permit boiler 
manufacturers to design new units for burning SRC and to determine 
retrofit requirements (if any) for existing units burning coal. The 
SRC reports summarize activity for a wide range of tasks. Initial 
work included bench-scale analyses of SRC, such as fuel analysis, 
pulverizing, and transport. The culmination of the effort was a 2- 
ton/hour ball-and-race pulverizing and direct-firing test to simulate 
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as closely as possible operating conditions in a utility plant using 
conventional equipment. (GRA) 


42480 Filtration properties of the flotation products of Donetsk 
coals. Maidukov, G.L.; Karyagina, N.V. (Donetsk Sci-Res Coal Inst, 
USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 98-103(1976). 

The wettability of the principal microcomponents, represent- 
ed by all the ranks of Donetsk coals, is investigated by means of a 
Rebinder apparatus under hysteresis and equilibrium conditions; the 
results establish the dependence of the contact wetting angle on the 
yield of volatiles. 2 refs. 


42481 Equipment for preparing and distributing pulp before flota- 
tion. Veretennikov, A.F.; Kontorovich, V.E.; Kazakov, V.N.; Bait- 
sun, G.D. (Cherepovets Matallurgical Plant, USSR). Coke Chem., 
USSR (Engl. Transl.); No. 3, 43-44(1976). 

Translated from Koks Khim.; No. 3, 37-38(1976). 

A patented unit has been developed for pulp preparation and 
distribution (PPD). The objects of the development project were to 
develop a highly efficient device to blend the streams from which 
the pulp is prepared; to stabilize the volumes of pulp distributed by 
the PPD unit to the individual flotation machines; to provide addi- 
tional pulp aeration before delivery to the flotation machines; and to 
design the equipment for automatic pulp-density monitoring and 
control. 


42482 Influence of specific coal-particle surface area on collect- 
ing-agent consumption in coal flotation. Livshits, B. Ya.; Gutsalo, L.S.; 
Sknar, V.P.; Donkov, V.Yu.; Nikitina, V.S.; Voitenko, B.I.; Beli- 
chenko, A.G.; Chernyshev, Yu.A. Coke Chem., USSR (Engl. 
Transl.); No. 3, 57-59(1976). 

Translated from Koks Khim.; No. 3, 50-52(1976). 

A granulometer can be used to monitor the <0.074-mm-size 
fraction content of coal pulp. Definite correlations exist between the 
size analysis of the fictation slurry, its specific surface area, and the 
collecting-agent consumption. Commercial trials of the first automat- 
ic control system to regulate the collecting agent input in conformity 
with the solids input corrected for its size analysis have demonstrat- 
ed that it is dependable and capable of maintaining optimum flotation 
conditions, thereby increasing the concentrate yield. 


42483 Characteristics of the transient regime following sudden 
emptying of fuel pulverization systems equipped with hammer mills. 


Kuznetsov, N.M.; Serdyukov, A.V. Energomashinostroenie; No. 7, 
20-22(Jun 1976). (In Russian). 

Results of investigations of the transient processes of impair- 
ment of the material and thermal balances during sudden emptying 
of fuel pulverization systems working according to a direct blow-in 
scheme are presented. The representative nature of the pulses for the 
purpose of protection of the p.f. system from excessive temperature 
rise of the p.f./air mixture and for automatic control is investigated. 
Recommendations for effectively solving problems of safeguarding 
p.f. systems with direct blowing of p.f. into the boiler furnace, 
against explosions, are given. 


42484 Bunkering and storing coal for large power plants. Glanz, 
W. Dtsch. Hebe- Foerdertech.; 22: No. 9, 41-44(Sep 1976). (In 
German). 

9 figs.; with refs. 

The stockpiling of coal in horizontal or vertical stockpiles 
necessitates differing handling methods and systems which must 
answer the requirements both of increased availability and economic 
integration in large power plants. 


42485 Belt scales--white elephants or invaluable measuring in- 
struments. McCarthy, B. (Parameters Ltd). Aust. Min.; 68: No. 10, 
26-27(Oct 1976). 

Mechanical or electromechanical weighers exhibit a higher 
degree of accuracy when tested as hardware or when installed under 
ideal conditions. Accuracy deteriorates severely under adverse oper- 
ating conditions. Nuclear scales exhibit around twice the initial 
instrument error but are immune to most of the hazards which have 
plagued in-transit weighing from the beginning. Nuclear scales have 
been employed in Australia since around 1961. Many of them have 
been employed in the difficult-to-apply areas where mechanical belt 
scales have failed or are not applicable. 


42486 Hydraulic transport of bituminous coal in pipelines. Erd- 
mann, W. Bergbau; 27: No. 12, 474-479(Dec 1976). (In German). 

7 figs.; 2 tabs.; 12 refs. 

Typical examples are shown for the application of hydraulic 
transport of bituminous coal by means of transport data: a) within 
closed operation areas, b) to join different operation areas and c) to 
transport products to be processed or waste. The author especially 
deals with the long-distance transport of bituminous coal and sum- 
marizes the existing systems and those still in planning together in 
tables. Furthermore, pre- and post-treatment of the coal to be 
hydraulically transported in pipelines as well as statements on the 
profitableness of the transport system are discussed. 
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42487 Unique construction methods used to expand Australia’s 
A Port. McRobert, J.D. World Coal; 3: No. 4, 26-28(Apr 

The expanded port was to accommodate a throughput of 
approximately 20,000,000 tons per year. This expansion required an 
extra rail loop and two-car tippler, two new rail-mounted stacker 
reclaimer units installed on two more double stockpile areas—each 
served by one stacker reclaimer, one on-shore surge bin of 1,000 tons 
capacity, a new approach conveyor over the existing conveyor 
trestle, and a new berth and shiploader. The new rail unloading 
system was identical to the original system of a twin car McDowell 
Wellman design. The new Dravo stacker reclaimers were each 
designed for an average output of 3,000,000 tons per hour. The new 
stockpile yard conveyors were interconnected with the old system at 
both ends of the approach trestle for maximum flexibility of loading. 
The on-land stockpile storage was increased to more than 3,000 tons. 
The new berth shiploader was designed to load ships at the rate of 
6,000 tons per hour. Feed from the surge bins minimized deviation 
from the mean shiploading rate. Construction methods are described. 


COMBUSTION 


REFER ALSO TO CITATION(S) 42385, 42387, 42478, 42479, 
42851, 42862, 43506, 44010 


42488 (ANL/ES-CEN—1018) Supportive studies in fluidized- 
bed combustion. Quarterly report, October—December 1976. Vogel, 
G.J.; Johnson, I.; Lee, S.H. (Argonne National Lab., Ill. (USA)). 
1976. Contract W-31-109-ENG-38. 85p. (FE—1780-6). Dep. NTIS, 
PC A05/MF AOl. 

A development program on pressurized fluidized-bed com- 
bustion is being carried out in a process demonstration unit capable 
of operating at 10-atm pressure. The concept involves burning fuels 
such as coal in a fluidized bed of particulate lime additive that reacts 
with the sulfur compounds formed during combustion to reduce air 
pollution. The CaSO, can be regenerated to CaO that is recycled to 
the combustor for further removal of sulfur compounds. This report 
presents information on a 10-cycle combustion-regeneration experi- 
ment, an alternative regeneration process, preparation of synthetic 
SO2-sorbents containing metal oxides, limestone characterization, 
studies of the enhancement of the sulfation of limestone by NaCl, 
and flue-gas particulate cleaning studies. 


42489 (BM-RI—8221) Heat balance in in situ combustion. Chai- 
ken, R.F. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). 1977. 14p. Bureau of Mines, 
Washington, DC. 

A quasi-steady-burning channel model is used in this Bureau 
of Mines study to describe the conductive heat loss from an in-situ 
coal combustor to the surrounding rock strata. The calculated heat 
losses are significantly greater than those previously estimated, but 
are still very acceptable from the viewpoint of energy recovery. 
Approximately 80 to 90 percent of the heat of combustion of the 
coal should appear as sensible heat of the gaseous exhaust, with 
exhaust temperatures in the range of 1,000 to 1,200°C. The effects of 
burning stoichiometry and channel size on the heat loss are also 
discussed in terms of the model. Such effects are shown to be 
compatible with an in situ combustion process even in thin seams. 
However, these results depend on gas leakage and adverse roof falls 
not being important factors in determining the heat loss mechanism. 


42490 (CONF-761019—) Proceedings of the coal—oil mixture 
combustion technology exchange workshop. (Mitre Corp., McLean, 
Va. (USA). METREK Div.). Feb 1977. 208p. (M—77-8). Dep. 
NTIS, PC A10/MF AO1. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

The Coal-Oil Mixture Combustion Technology Exchange 
Workshop was sponsored by the U.S. Energy Research and Devel- 
opment Administration and held in Washington, D.C., October 29, 
1976. Twelve papers from ag) mpacmes have been entered indi- 
vidually into EDB and ERA. The program involves the use of coal- 
oil mixtures as a means of extending oil, involving less capital cost 
for the conversion of gas and oil fired furnaces and with an imple- 
mentation time of one year compared to three or four years for new 
coal-fired boilers. (LTN) 


42491 (CONF-761019—, pp 5-22) Application of coal—oil mix- 
ture to a gas-fired utility boiler. Voges, D.; Ducote, J. (Public 
Service Board, San Anionio ). Feb 1977. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 
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Plans to retrofit a boiler to burn coal-oil mixtures are out- 
lined. (LTN) 


42492 (CONF-761019—, pp 23-37) Application of coal—oil mix- 
ture to an oil-fired utility boiler. Lawrence, D.W. Feb 1977. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 

Since fuel oil is rather low in sulfur, it may be feasible to burn 
coal-oil mixtures (approximately 30 percent coal in oil) and still meet 
air pollution regulation without the use of flue gas desulfurization 
equipment. The objectives of the project are to achieve stable 
combustion and satisfactory operation of the systems involved while 
maintaining compliance with all state and federal environmental 
regulations. There was considerable discussion as to just what stan- 
dards would apply to such a plant. These standards would be lower 
if the modified plant was regarded as a new source, but there might 
be some variance for an experimental plant. (LTN) 


42493 (CONF-761019—, pp 39-48) Present status of research, 
development, and future application of coal—oil mixture technology in 
Japan. Murai, S. (Electric Power Development Co., Ltd., Tokyo). 
Feb 1977. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 

Japanese research programs in coal-oil mixture combustion 
are outlined. This involves such questions as the site or sites of coal- 
oil mixing facilities, transport of mixtures (including effects on the 
mixtures) in tankers, nature of mixture (five coal additives in oil, five 
coal without additives in oil, and grain size coal), emulsifying agents 
versus dispersing agents, etc. Five major industrial companies with 
qualified research staffs are participating in the Research and Devel- 
opment program. (LTN) 


42494 (CONF-761019—, pp 49-55) Outline of research and de- 
velopment work for coal—oil mixture technology. Hayase, T. (Elec- 
tric Power Development Company, Ltd., Tokyo). Feb 1977. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 

A total system for coal-oil mixture technology must be devel- 
oped: Mixing, transportation, storage and combustion. The mixture 
must be stable and suitable for handling for at least 3 months. 
Emulsifier type additives are probably too expensive, but dispersion 
type additives may be feasible since smaller amounts are needed. The 
possibility of not using additives but using mechanical or thermal 
energy to maintain the stability of the suspension is also being 
considered. Fine and grain size particles are being investigated. 
LIN development work in Japan is outlined in some detail. 


42495 (CONF-761019—, pp 65-77) Technical-economic assess- 
ment of coal—oil mixture applications. Lin, D.J.L. Feb 1977. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 

Successful tests of coal-oil mixture (COM) flow and combus- 
tion during the past twelve months have collectively as well as 
separately confirmed the following observations: The COM in a 
coal-oil weight ratio up to 50 percent can be readily pumped, via 
positive displacement pumps or gear pumps, in conventional piping 
with a COM stability rate of 90 percent or better; the pressure drops 
in piping and burner nozzles are less than the theoretical calculation 
based on viscosity and velocity corrections; the pressure drop and 
combustion characteristics of COM in an air-atomized nozzle are not 
affected by COM temperature and viscosity changes; there is almost 
no bottom ash; all airborne ash and non-combustibles display little or 
no slagging characteristics—a plus for the COM application; ignita- 
bi’. of COM is slightly better than the low sulfur No. 6 fuel oil 
itself; cauission of NO/sub x/ is less than the sum of the predicted 
coal and oil components when fired separately; and the boiler 
efficiency did not appear to be affected by the COM fuels. The 
modifications necessary and the costs of connecting gas-fired boilers 
to oil or, in some cases, to coal-oil mixtures are described in detail. 
Conversion of gas- or oil-fired boilers to continuous coal operation is 
usually impractical for the reasons given. The availability and cost 
savings of coal-oil mixtures must be sufficient to justify the higher 
es conversion equipment, operating costs and maintenance. 
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42496 (CONF-761019—, pp 79-87) Injection of coal—oil mix- 
ture into a commercial blast 
1977. 


furnace. Keyser, N.H.; Marlin, L.A. Feb 


From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 

Plans are described for evaluating the injection of fuel oil-coal 
mixtures into the bottom of a blast furnace along with the heated air. 
Originally, natural gas was used as the injectant and resulted in 
increased productivity, lower coke requirements and other advan- 
tages; more recently fuel oil has been used. The evaluation will be 
mainly the relative economics of using fuel oil or fuel oil-coal 
mixtures. (LTN) 


42497 (CONF-761019—, pp 89-109) Coal—oil mixture experi- 
mental program at PERC. Bienstock, D. (Pittsburgh Energy Re- 
search Center). Feb 1977. 

From Coal-oil slurry combustion technology exchange work- 
shop; Washington, District of Columbia, United States of America 
(USA) (29 Oct 1976). 

In Proceedings of the coal—oil mixture combustion technol- 
ogy exchange workshop. 

The research program of the Pittsburgh Energy Research 
Center in coal-oil mixtures is described. Satisfactory tests have been 
run in 100 HP and 700 HP boilers, mostly using available equipment. 
They used 20 weight percent of coal in the mixture and obtained a 
carbon combustion efficiency of 99.5 percent; after 1000 hours of 
operation there was no evidence of serious erosion, corrosion or 
fouling (some minor deposits, erosion, etc. are detailed). Further 
experiments are outlined. (LTN) 


42498 (ORAU/IEA(M)—77-4) Energy requirements for flui- 
dized-bed coal combustion in 800-1,000 MW steam electric power 
plants. Whittle, C.E.; Cameron, A.E. (Institute for Energy Analysis, 
Oak Ridge, Tenn. (USA)). Feb 1977. Contract EY-76-C-05-0033. 
44p. . NTIS, PC A03/MF AO1. 

ie energy subsidies oy pe to deliver a unit of electricity 
to a utility grid are calculated for three alternative coal-fired steam 
electric power plants of the 800-1,000 MW(e) size. Two of the 
systems involve fluidized-bed combustion boilers and the third 
system is a conventional coal-fired system with stack-gas scrubbers 
for the required sulfur dioxide (SO2) removal. The energy inputs are 
calculated by starting with detailed cost analyses and design param- 
eters of the systems. Then the cost estimates of the major compo- 
nents and balance of plant materials are mapped into appropriate 
economic sectors for which energy coefficients are available. The 
operating energy expenditures for coal and limestone extraction, 
preparation, transportation, and trade and for plant operating materi- 
als are calculated by multiplying the energy coefficients by the cost 
estimates for each sector. From these various inputs the energy 
estimates are enumerated and the three conversion systems are 
compared. The electric and non-electric energy inputs up to trans- 
mission and distribution of the produced electricity show that the 
differences in energy intensiveness of the three systems are very 
minor — for the question of how to treat the coal for the 
calciner) and that they are well within the intrinsic uncertainties of 
such computations (+-30 percent). The “subsidy heat rates” for 
these systems (400-600 Btu/kWh) are all quite small compared to the 
conventionally defined net plant heat rates (9,270-10, 770 Btu/kWh). 


42499 (PB—257555) Homogeneous gas phase decomposition of 
oxides of nitrogen. Final report. Muzio, L.J.; Arand, J.K. (K VB, Inc., 
Tustin, Calif. (USA)). Aug 1976. 148p. NTIS $6.00. 

Control of the emissions of oxides of nitrogen from conven- 
tional utility boilers continues as an environmental problem facing 
electric utilities. Present control techniques to limit oxides of nitro- 
gen emissions entail combustion modifications which minimize 
oxygen availability or reduce peak flame temperatures. An alterna- 
tive to limiting the formation of NO/sup x/ through combustion 
modifications are processes which lead to destruction of combustion 
generated NO/sup x/. Results showing the effect of temperature, 
excess oxygen level, initial NO/sup x/ level, and the amount of 
reducing agent injected are discussed in this report on project 461-1. 
Measurements of the emissions of ammonia and cyanide are also 
presented. (GRA) 


42500 (PB—263651) Assessment application for direct coal com- 
bustion. Fejer, M.E.; Ketels, P.A.; Kouo, M.T.; Nesbitt, J.D.; Shoff- 
stall, D.R. (Institute of Gas Technology, Chicago, Ill. (USA)). Oct 
1976. 259p. NTIS. 

This study investigated the feasibility of converting 9 process- 
es within 24 SIC energy-intensive industries to pulverized coal with 
minimum cost and environmental impacts. Selection of the candidate 
processes was based on its use of direct process heat, contribution to 
the total industry energy consumption pattern, and level of emis- 
sions, and emission control. Each candidate process was further 
assessed for its ability to maintain its thermal requirements, product 





SEPT. 30, 1977 


quality, furnace requirements, and pollution level of particulate 
matters, sulfur oxides, and nitrogen oxides with coal firing. Results 
indicated that pulverized coal can fulfill the requirements of cement 
and lime calcining, iron ore beneficiation, blast open hearth, 
glass melting for container glass production, and brick firing which 
can be immediately converted with minimum environmental impact. 
The soaking pit process still requires solutions of problems of tem- 
perature, refractory life, and erp quality control. The largest 
expense in conversion is identi as the coal handling and prepara- 
tion facilities. 83 references. 


42501 Interaction of limestone with the mineral part of the 
sulfur-containing wastes from coal enrichment. Grekhov, I.T.; Itkin, 
Yu.V.; Cherkinskaya, K.T.; Shpirt, M.Ya. (Inst of Combust Miner, 
seuss) Solid Fuel Chem. (USSR) (Engl. Transl.); 9: No. 5, 31- 

When the sulfur-containing wastes from coal enrichment are 
roasted in admixture with limestone, CaSO, is formed. In the tem- 
perature range from 1050 to 1150°C, the aluminosilicates contained 
in the wastes decompose the calcium sulfate with the liberation of 
SO:, clinker aluminates, and calcium aluminosilicates. The dissocia- 
tion of the CaSO, increases in the presence of reducing = and of 
the liquid phase of the gypsum-slag system. The use of the mixtures 
of rock and gypsum obtained in the combustion of sulfur-containing 
fuel with limestone as a raw material for the production of binders is 
recommended. 8 refs. 


42502 Kinetic conditions for the combustion of solid fuel under 
the conditions of the agglomeration process. Kotov, V.G.; Shurkhal, 
V.A. (Gas Inst, Acad of Sci of the Ukr SSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 9: No. 5, 112-115(1975). 

Under the conditions of the agglomeration process empirical 
expressions have been found approximating the ignition temperature 
of Donetsk and Kuznetsk cokes, and also Konetsk anthracite as a 
function of the amount of free —- in the gas phase. The over-all 
kinetic characteristics of the combustion of the fuels investigated 
under kinetic conditions have been obtained. 5 refs. 


42503 Arrangement for the combustion of coal-water suspensions. 

Merten, H.; Meyer, E. (to Bergwerksverband G.m.b.H.). 

a Patent 2,042,030/C/. 6 1975. 3p. (In German). 
ig. 

The object of the ope is an arrangement which makes it 
possible to bring together fuel oil and a coal-water suspension in one 
pipe and which enables the distribution of the mixture using a 
spraying burner in the boiler room. In this way, difficulties occuring 
under various operating conditions, can be pam inated. In this pro- 
cess, the coal-water suspension must be heated in a heat exchanger 
up to the saturation point of the steam. 


42504 Burning Lvov-Volynian coal and Donbas gas coal in a TP- 
100 steam generator with flat-spray burners. Katsnel’sovn, B.D.; 
Shatil’, A.A.; Tarasov, A.L; Zdanovskii, V.G.; Korotov, E.I. (Cent 
Boiler and Turbine Inst, USSR). Teploenergetika (Moscow); No. 6, 26- 
30(Jun 1976). (In Russian). 

Results of combustion of Lvov-Volynian coal and of the 
Donbas ‘GSSh'-grade gas coal, close to it by its thermal pape 
characteristics, are presented. The burning involves solid and liqui 
slag removal. 9 refs. 


42505 Nitrogen for safe operation of plants employing coke oven 
gas. Rossello, A. (Nuova Fornicoke, Italy). Riv. Combust.; 30: No. 7, 
214-218(Jul 1976). (In Italian). 

Two formulas, which may be of practical interest in ensuring 
safety during certain tions in a coke oven, are proposed for 
calculating the flammability limits of coke oven a 

mixtures. An example is given of the tion of these 
form to a typical coke oven gas, and the its are presented in 


a triangular diagram. 
42506 Change of the elementary composition and the heat of 
when fuel-dust. , V.1. Arch. Energiewirtsch.; 


combustion firing Barysev 
30: No. 12, 1063-1069(Dec 1976). (In German). 
5 figs.; 1 tab.; 6 — ee from —~ Izmenenie 
elementarnogo sostava i ty sgoranija pri pylevidnom sziganii 
topliva. Also published io Tagteoneaetis (i976, v. 23(6), p. 35.35. 
The change of the elementary composition and of the com- 
bustion heat in the course of combustion of peat, pit coal, and 
anthracite dust were investigated. The test results in Aovaieate of 
the combustable substance are graphically presented. To summarize, 
it is shown that at the beginning of the ing time of the dust 
suspensions, neither the elementary composition nor the combustion 
heat change, whereas the heat release from the flame is proportional 
to the mass burnt of the fuel. 


42507 Combustion of pulverized, solvent-refined coal. McCann, 
C.R.; Demeter, J.J.; Bienstock, D. (US ERDA, Pittsburgh, Pa). Am. 
Soc. Mech. Eng., [Pap.|; No. 76-WA/Fu-6, vp(S Dec 1976). 

The handl i. ee. and fouling character- 
istics of solvent- coal (SRC) were studied in a multiburner, 


COAL AND COAL PRODUCTS 4401 


water-wall furnace designed to burn pulverized, bituminous coal at a 
rate of 500 lb/hr. The products from two SRC plants, Southern 
Services, Inc., at Wilsonville, Alabama, and ERDA’s plant at Fort 
Lewis, Washington, were included in the study. SRC obtained from 
the Southern Services, Inc., plant had a fluid temperature less than 

$F while the product obtained from Fort Lewis had a 
fluid temperature of about 430$degree$F. When operating at second- 
ary air temperatures of 500-600$degree$F it was necessary to water- 
cool the primary air-coal passages and burner nozzle to prevent 
melting and subsequent fouling. In addition, secondary air swirl 
adjustments were made to — recirculation and flame shape to 
overcome burner fouling. Flame temperatures obtained with SRC 
were several hundred degrees($degree$F) higher than those mea- 
sured with bituminous coal; however, NO$sub x$ emissions were 
considerably lower than those obtained with coal fired through the 
—_ conventional burners originally used in the combustion system. 

refs. 


42508 Characteristics of flat, laminar coal-dust flames. Horton, 
M.D.; Goodson, F.P.; Smoot, L.D. (Brigham Young Univ., Provo, 
UT). Combust. Flanie; 28: No. 2, 187-195(1977). 

A flat-flame burner used to study atmospheric flame velocities 
in a coaldust and air system is described. Also described are experi- 
ments conducted with the burner as well as the results obtained. The 
flame velocity was determined as a function of coal concentration, 
volatility, and particle size. Other tests included adding 2 percent 
CH, to a particular flame and observing the resultant change in 
flame velocity. For selected flames, temperature profiles were mea- 
sured and the results were used to infer the relative rates of phenom- 
ena occurring in the flame front. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 42353, 42420, 43503, 43504 


42509 (BM-IC—8677) Impact of changing technology on the 
demand for metall coal and coke produced in the United States 
to 1985. Mutschler, P.H. (Bureau of Mines, Pittsburgh, Pa. (USA). 
Eastern Field Operation Center). 1975. 28p. Bureau of Mines, Wash- 
ington, DC. 

The Bureau of Mines sponsored a study of the impact of 
changing technology on the demands for metallurgical coal and coke 
to 1985. Individual technologies were analyzed to determine what 
effect each had on the demands for and the consequent consumption 
of metallurgical coal and coke in the steel industry. The domestic 
steel industry demand for metallurgical coal and coke for the pro- 
duction of hot metal will probably increase through 1985. Formcoke 
if implemented on a worldwide basis could begin to supplant the 
U.S. export market for metallurgical coal. The major technologies 
that have contributed to the decline in demand for metallurgical 
coke per ton of hot metal are (1) the increased usage coupled with 
higher iron content of agglomerates, (2) modification of blast furnace 
practices such as high top pressures and blast <9 and (3) 
increases in the injection of supplemental fuels. The projected de- 
mands for metallurgical coal and coke under current technology for 
1985 are 109.4 and 76.0 million tons, respectively. With future 


mere | implemented, the demand for metallurgical coal and 


coke will be 82.0 and 56.9 million tons, respectively. The projected 
domestic demand for metallurgical coke could further decrease by as 
much as 15 to 20 million tons by 1985 if formcoking proves techno- 
logically and economically feasible. 


42510 (BNL—50560) Current and future use of coal in the 
Northeast. Edelston, B.S.; Rubin, E.S. (Brookhaven National Lab., 
Upton, N.Y. (USA)). May 1976. Contract EY-76-C-02-0016. 15Ip. 
Dep. NTIS, PC A08/MF AOl1. 

Some of the problems of and potential for coal utilization in 
the Northeast region (defined as New England, New York, Pennsyl- 
vania, New Jersey, Delaware, Maryland, and the District of Colum- 
bia are discussed. Coal utilization in the Northeast now occurs 
mainly in Pennsylvania, where coal is used extensively for steel 
manufacturing and electricity generation. Elsewhere in the region, 
coal use is limited for the most part to electric power generation, and 
increased future reliance on coal is likely to be associated principally 
with this use. Ai present, oil supplies most of the energy used to 
generate electricity in the Northeast. Recent trends in national and 
regional coal use are reviewed, and an overview of potential options 
for and constraints on future coal use are presented. The outlook for 
future coal supplies in the region for the reference years 1985 and 
2000 is discussed. Supply estimates are shown tabularly. Regional 
availability of low-sulfur coal will depend on interregional economic 
factors as well as on technical constraints and public policy. The 
transportation system of the Northeast coals also constrain coal use. 
The potential demand for coal by electric utilities in the region is 
considered. Three coal demand scenarios are developed for 1985. 
The role of coal-derived synthetic fuels in the energy future of the 
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Northeast is discussed. For the most part, processes producing low- 
Btu gas, high-Btu gas, and synthetic liquids from coal will contribute 
to the energy supply of the Northeast indirectly by augmenting 
national supplies of gas, oil, and electricity. In 1985, synthetic fuels 
production is likely to be small; by 2000, more substantial contribu- 
tions could be available if a national policy for rapid coal synthetics 
development was pursued. 


42511 (FEA/G—76/436) Eastern coal financing workshops. 
Summary of proceedings. (Federal Energy Administration, Washing- 
ton, D.C. (USA). Office of Energy Resource Development). Jul 
1976. 31p. (CONF-760755—(Summ.)). Federal Energy Administra- 
tion, Washington, DC. 

From Eastern coal financing workshops; Atlanta, Georgia, 
United States of America (USA) (7 Jul 1976). 

On July 7 to 9, 1976, representatives of the Office of Energy 
Resource Development of the Federal Energy Administration met 
with representativs of coal producers, electric utilities, banks, rail- 
roads, mining equipment manufacturers and mining consultants at a 
series of three one-day workshops to discuss items related to the 
financing of Eastern coal development. The principal purpose was to 
explore whether any of the subject areas discussed would constitute 
a constraint to achievement of the coal production and consumption 
forecasts made by the FEA. Presented in summary form is a synthe- 
sis of remarks by workshop participants. 


42512 (FEA/G—76/437) Western coal financing workshops. 
Summary of proceedings. (Federal Energy Administration, Washing- 
ton, D.C. (USA). Office of Energy Resource Development). 1976. 
19p. (CONF-7606133—(Summ.)). Federal Energy Administration, 
Washington, DC. 

From Western coal financing workshops; Chicago, Illinois, 
United States of America (USA) (2 Jun 1976). 

On June 2 to 4, 1976, representatives of the Office of Energy 
Resource Development of the Federal Energy Administration met 
with representatives of coal producers, public utilities, banks, rail- 
roads, accountants, mine equipment manufacturers and consultants at 
a series of three one-day workshops to discuss issues related to the 
financing of Western coal development. The principal purpose was 
to explore whether any of the subject areas discussed would consti- 
tute a constraint to achievement of the coal production and con- 
sumption forecasts made by the FEA. Presented in summary form is 
a synthesis of remarks by workshop participants. 


42513 Betonwerk Fertigteil-tech.; 12: No. 2, 1-90(Oct 1976). (In 
German). 

withs figs., refs. and app. 

The annual report 1975/76 attempts to take stock of the 
developments on the world energy market, its big sectoral markets, 
and on the energy market of the FRG, in particular the German 
bituminous coal market. Consequences are drawn from this balance 
for the future energy and social policies in mining. Multiple illustra- 
tions elucidate data, developments and prospects of the national and 
international energy economy. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 42384, 42406, 42436, 42438, 
42440, 42471, 42472, 42476, 42505 


42514 (BM-RI—8226) Geology, methane content, and reserves of 
the Upper Freeport coalbed in Fayette County, Pa. Steidl, P.F. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and 
a" Research Center). 1977. 20p. Bureau of Mines, Washington, 


As part of the Bureau of Mines methane control program, the 
Upper Freeport coalbed was studied in Fayette County, Pa., where 
this coalbed lies about 650 feet below the Pittsburgh coalbed and 
contains the largest remaining reserves of any coalbed in the county. 
Its estimated recoverable reserves in Fayette County are between 
670 and 800 million tons. Coal and overburden isopachs, structure 
and joint pattern maps, and a fence diagram were prepared using 
data from gas and oil exploration logs and coal outcrops. These maps 
will aid in determining the need and/or feasibility of degasifying the 
Upper Freeport coalbed in the study area. Much of the coalbed in 
this area is under 600 to 1,400 feet of overburden. By correlation 
with data from the Pittsburgh coalbed, the gas content at depths of 
this order is estimated to be between 140 to 300 cf/ton of coal. 


42515 Federal Black Lung Law and insurance in a nutshell. de 
Carlo, D.T.; Vieweg, W.F. (National Council on Compensation 
Insurance, Washington, DC). Forum (Chicago); 11: No. 3, 661- 
676(Spr 1976). 

With the passage of The Federal Coal Mine Health and 
Safety Act of 1969 (FCMHSA) Congress recognized an urgent need 
to provide more effective means and measures for improving the 
working conditions and practices in the Nation's coal mines in order 
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to prevent death and serious physical harm, and in order to prevent 
occupational diseases originating in such mines. Initial attention was 
directed toward providing safer working conditions within the coal 
mines. The Act prescribed certain interim health and safety stan- 
dards with direction to the Secretary of the Interior to promulgate 
permanent standards designed to provide a safer and healthier work- 
place for the coal miner. Congress further determined that there 
were a significant number of coal miners who are totally disabled 
due to coal-workers’ pneumoconiosis (black lung), arising out of coal 
mine employment and that there are additional persons who are 
survivors of coal miners whose deaths were due to this disease. 
Programs for financial compensation are reviewed. 


42516 Automatically controlled spraying device on impact roller 
crushers underground. Bauer, H.D.; Mueller, R.; Klinkner, H.G.; 
Duerr, R.; Werner, W. Glueckauf; 112: No. 21, 1219-1223(4 Nov 
1976). (In German). 

Dust abatement requirements are analyzed and results of dust 
level measurements are reported. Specifications of crusher and 
spraying equipment are described and results of application are 
compared with those of conventional spraying. Application of relays 
in regulation of water quantities is explained. 


42517 Conclusions from the Sachsen Colliery rock bursts. Men- 
neking, F. Glueckauf; 112: No. 21, 1233-1239(4 Nov 1976). (In 
German). 

Seismic magnitudes and fatalities of two rock bursts are 
compared, and technical consequences are investigated. Tectonic 
stresses and processes are studied in relationship with firedamp 
effect. Role of preliminary drilling and rock stress measurements in 
predicting rock bursts is emphasized. 7 refs. 


42518 Special mobile rescue unit can speed recovery. World Coal; 
3: No. 4, 16(Apr 1977). 

Since time is often a matter of life and death in a mine 
disaster, Mine Emergency Operations (MEO) personnel are pre- 
pared to begin rescue work at any mining site in the eastern part of 
the United States within six hours of notification, and within no 
more than nine hours in the western United States. The entire MEO 
force, including vans, trucks, bulldozers to clear and level the 
drilling site, seismic equipment, and the big drilling rig can be on any 
site within less than 20 hours of a disaster. The speed of deployment 
is made possible in some measure by a special agreement between 
MESA and the United States Air Force, which stands ready 24 
hours a day to dispatch giant C-130 cargo aircraft to airlift the tons 
of bulky MEO equipment. While the big drilling rig is usually taken 
to disaster sites by highway, it can also be airlifted when necessary. 


42519 Research into making coal mining safer. World Coal; 3: 
No. 4, 30-32(Apr 1977). 

Research programs of the Research and Laboratory Services 
of the United Kingdom Health and Safety Executive are described. 
They include work on flammable gas detection and analysis, mine 
ventilation, ignition sources, safe electrical equipment, flame traps on 
diesel engines, chemical explosives, safe hydraulic fluids, detection 
of spontaneous combustion, coal dust explosions, conveyor roller 
bearings, etc. (LTN) 


REGULATIONS 
REFER ALSO TO CITATION(S) 42415, 42416, 42426, 42515 


42520 Structure of the National Coal Board. X. Mining depart- 
ment organisation and objectives. Dunn, R.B. (Natl Coal Board). 
Colliery Guardian; 224: No. 10, 515-516, 519-521(Oct 1976). 

The National Coal Board's Mining Department is the largest 
of the staff departments and has the strongest link with the so-called 
‘line’ management--a line of command from the Board through Area 
Directors to Colliery Managers. The department's primary responsi- 
bility is for planning and initiating the development of the reserves of 
coal in Great Britain and for ensuring that they are efficiently and 
safely worked from deep mines (opencast mining is excluded, being 
the responsibility of the Opencast Executive). The functions of 
geology, surveying and planning are detailed, as well as the organi- 
zation of production, mine safety, rescue and ventilation services, 
and plant pools and workshops. 


42521 Accommodation or preemption. State and Federal control 
of private coal lands in Wyoming. Alfers, S.D. (Univ. of Wyoming, 
Laramie). Land Water Law Rev.; 12: No. 1, 73-130(1977). 

With the development of coal on federal lands, the author 
anticipates policy conflicts between state and federal interests. Using 
Wyoming as an example, the author analyzes the nature of the state’s 
interests in terms of Wyoming's environmental and land use legisla- 
tion. The author then turns to limitations upon the state’s power to 
regulate federal coal lands. Finally, the author examines the utility of 
the Preemption Doctrine for resolving policy conflicts. 
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42522 Mineral export legislation: can it withstand Federal pre- 
emption and commerce clause challenges. Van Baalen, J.L. (Univ. of 
Wyoming, Laramie). Land Water Law Rev.; 12: No. 1, 131-179(1977). 

Noting that environmental advocates in various states have 
called for adoption of mineral export legislation, Professor Van 
Baalen analyzes the possible constitutional challenges to such legisla- 
tion. The author proceeds by examining the possible preemption of 
state legislation by the Federal Power Act. After discussing the 
grounds for preemption, the author then turns to commerce clause 
a to the legislature. It is the author's thesis that neither form 
of challenge presents an insurmountable bar to passage of such 
legislation. 


42523 Environmental law: case notes. Lang, E.A. Jr. Land Water 
Law Rey.; 12: No. 1, 195-215(1977). 

NEPA is a broad statement of Congressional intent that 
federal agencies, to the fullest extent possible, take environmental 
factors into consideration throughout their decision making process- 
es. Action-forcing provisions such as the impact statement require- 
ment were included in the Act to insure compliance with this 
Congressional intent. The Kleppe decision undermines the intent of 
Congress by interpreting Section 102(2) (C) as requiring an impact 
statement only at the time a report or recommendation on a proposal 
is made by a Federal agency. The incongruity between the intent of 
Congress and the Supreme Court's ag apes of NEPA will have 
to be remedied by amending the Act. The requirement that — 
give comprehensive consideration as to the environmental effects of 
their actions presents a different problem. Here the intent of Con- 
gress is clear; however, both the statute and the legislative history 
offer little guide as to how this intent is to be carried out. This 
matter must also be addressed by Congress. 


PETROLEUM 


REFER ALSO TO CITATION(S) 43458, 43476 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 42551 


42524 (AD-A—029930) Inventory of U.S. companies offshore 
and related activity. An assessment of seafloor mining, and 
forecasts 1975—1985, 1985—2000. Final report. Lohse, E.A. (Gulf 
Universities Research Consortium, Houston, Tex. (USA)). Mar 1976. 
Contract DOT-CG-51933-A. 89p. (GURC—146). NTIS $5.00. 
Year-end 1974 inventories indicate a two-year increase of 231 
to 466 mobile offshore rigs in the world fleet, 1548 to 2113 U. S.- 
owned service vessels, and 35 to 143 U. S.-owned deep-diving 
systems. A world rig fleet of 1000 to 1500 mobile operating units is 
anticipated by year 2000 to find and develop an estimated 500 to 720 
billion barrels of offshore recoverable oil and the offshore gas 
resource. Rig and service vessel requirements are forecasted for the 
U. S. OCS areas of the Atlantic, Gulf of Mexico, Pacific and Alaska. 
Related technologies such as exploration and development drilling, 
subsea production systems, seafloor = and commercial diving 
are also appraised. No significant seafloor minerals production from 
ocean mining is anticipated during this century. (Author) (GRA) 


42525 (MERC/SP—77/2) Diffusivity model for fluid flow and 
heat conduction in porous media. Sawyer, W.K.; Mercer, J.C. 
(Energy Research and Development Administration, Morgantown, 
W.Va. (USA). Morgantown Energy Research Center). May 1977. 
144p. Dep. NTIS $6.00. 

A revised version of a three-dimensional finite-difference 
diffusivity model is presented with the capability of simulating 
horizontal or vertical induced fractures by several different methods. 
Fractures may be of finite, semi-infinite, or infinite flow capacity. In 
the first case, the fracture width and permeability is specified and the 
ya pes permeability of each node penetrated by a fracture is 

tered according to the relationship for linear beds in parallel. In 
addition, the block size normal to the fracture orientation is de- 
creased to a very small value thus giving a reasonable representation 
of the fissure. A semi-infinite fracture is simulated for a specified 
total rate by uniformly distributing the flow along the reservoir 
nodes penetrated by the fracture. Finally, an infinite capacity frac- 
ture may be simulated for either the constant potential or constant 
rate case. In addition to simulating gas, liquid, or heat flow in a 
heterogeneous, anisotropic fractured media this model (1) relates 
block pressures to wellbore pressures through radial flow equations, 
(2) is unlimited in the number of time-steps per run, (3) offers three 
different implicit solution algorithms, (4) will simulate pressure (tem- 
perature) or rate pulse tests, (5) accumulates elapsed time, total 
production, and material balance errors, (6) can begin each run with 
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any pressure distribution in one of two different formats, and (7) can 
be used with a mixture of hydrocarbon gases containing up to 14 
components over reduced temperature and pressure ranges of 1.1 to 
3.0 and 1.1 to 20.0, respectively. Sample problems are given for the 
cases of liquid flow and heat conduction. Also a special 3-D fracture 
problem is included which shows the usefulness of this package to 
the natural gas industry. 


42526 (ORNL/SUB—74/38284) Evaluation of hydrocarbon po- 
tential AEC study area, southeast New Mexico. (Netherland, Scwell 
and Associates, Inc., Dallas, Tex. (USA)). May 1974. Contract W- 
ee 92p. Dep. NTIS, PC A05/MF 
AOl. 

The results are presented of evaluation of the hydrocarbon 
potential of a three-square-mile Study Area located in the northern 
portion of the Delaware Basin of Southeast New Mexico, encom- 
passing the SE/4 of Section 35, the S/2 of Section 36, T21S-R31E, 
all of Section 1, the E/2 of Section 2, T22S-R31E, Eddy County, 
New Mexico; the SW/4 of Section 31, T21S-R32E, and the W/2 of 
Section 6, T22S-R32E, Lea County, New Mexico. As a result of the 
study, it is concluded that no economically recoverable oil and gas 
exist within the limits of the ORNL Study Area or under the acreage 
immediately adjoining the Study Area. Comprehensive analyses of 
the available geological and engineering data have been made for the 
upper portion of the Delaware Basin in which the Study Area is 
located, and the thorough study and analysis of these data lead to 
this conclusion. 


42527 (ORNL/Sub—75/87988) Preliminary study of the present 
and possible future oil and gas development of areas immediately 

the interior salt domes upper Gulf Coast Salt Dome 
Basins of east Texas, north Louisiana, and Mississippi. (Netherland, 
Sewell and Associates, Inc., Dallas, Tex. (USA)). 17 Dec 1975. 
Contract W-7405-ENG-26;SUB-PO-78X-87988V. 48p. Dep. NTIS, 
PC A03/MF AOl. 

Results are presented of a preliminary study of the present 
and possible future oil and gas development of the areas immediately 
surrounding the Interior Salt Domes of the Upper Gulf Coast Salt 
Dome Basins of East Texas, North Louisiana, and Mississippi. The 
study was conducted to investigate the present and possible future 
oil and gas development in the areas immediately surrounding cer- 
tain salt domes of the Upper Gulf Coast Salt Dome Basins for the 
over-all purpose of locating those salt domes where such oil and gas 
development would not interfere with the possible storage of radio- 
active waste material in the core of the salt dome. Preliminary 
findings indicate that several of the salt domes in each of the three 
basins under study are hydrocarbon-barren and that the present and/ 
or possible future oil and gas development on or in the areas 
immediately surrounding the salt domes should not interfere with the 
possible storage of radioactive waste material in the core of these salt 
domes. 


42528 (USGS-OFR—76-785) Preliminary report on the regional 
geology, oil and gas potential and environmental hazards of the Bering 
Sea shelf south of St. Lawrence Island, Alaska. Marlow, M.S.; 
McLean, H.; Vallier, T.L.; Scholl, D.W.; Gardner, J.V.; Powers, 
R.B. (Geological Survey, Reston, Va. (USA)). 1976. 99p. TIC. 

The Bering Sea shelf is underlain by at least 11 basins that are 
prospective sites for hydrocarbon accumulations. These basins en- 
compass a combined area over 546,000 km? (211,000 mi*), larger 
than the size of the state of California. Geophysical data indicate that 
two of the basins (St. George and Navarin) contain more than 10 km 
(6.2 mi) of Upper Cretaceous and Cenozoic sedimentary strata. Nine 
wells drilled along the northern coast of the Alaska Peninsula as well 
as several onshore Soviet wells in northeastern Siberia have direct 
significance to the submerged basins of the Bering Sea shelf. Al- 
though all of the wells on the Alaska Peninsula were abandoned as 
dry holes, significant shows of oil and gas were found. In addition, 
the USSR drilling resulted in the discovery of oil and gas in Miocene 
sandstone. Regional geologic and geophysical mapping suggests that 
there are suitable source beds, reservoir rocks, and traps within the 
basins beneath the Bering Sea shelf. However, it is not known if 
hydrocarbons are present or if the possible reservoirs are of commer- 
cial size. The major environmental hazards for petroleum explora- 
tion and development of the Bering Sea shelf include faulting and 
associated earthquakes, sea floor instability (slumping, erosion, etc.), 
volcanic activity in the southern shelf area, and seasonal ice flows 
(although the open southern shelf is virtually ice-free). There is 
significant fishing activity in the southern shelf region between the 
Alaska Peninsula and the Pribilof Islands and any development of 
the outer continental shelf should be compatible with this industry. 
(LTN) 


42529 Earthquakes called forth by technogenic processes, Suk- 
harev, G.M. (Gruz SSR Pet Inst im. M.D. Millionshchikov). Jzyv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 3-8(1976). (In Russian). 

Some petroleum deposits of the Eastern Subcaucasus that 
exhibit elastic water-pressure regimes are described and their unhin- 
dered connection with the general hydrodynamic system is shown. 
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Some deposits that are connected with fissiparous limestone of 
Upper Cretaceous (Mezozoic) deposits are in hydrodynamically 
isolated parts of anticlines, ie. they are not connected with the 
general water-pressure system formed by solid limestone. Such de- 
posits exhibit closed elastic water-pressure regime. Extraction of oil 
and gas from them without maintaining strata pressure results in its 
sharp drop. Seismic activity is connected with the drop of strata 
pressure in Upper Cretaceous deposits of the Starogrozneskoye and 
Oktyabrskoye deposits. Further research of such deposits is pro- 
posed. 


42530 Correlation of lower Paleozoic deposits of the Lena and 
Botuobinsk districts of the Nepsk dome structure. Akul’cheva, Z.A.; 
Faizulina, Z.Kh. (NIIGGIMS, Irkutsk, USSR). Geol. Geofiz.; No. 7, 
10-17(Jul 1976). (In Russian). 

Possible correlation of the oil- and gas-bearing deposits in the 
crystalline basement of the Lena and Botuobinsk districts is consid- 
ered. The correlation is based on lithology, geophysics and paleon- 
tology of the area. The conclusions are based on microfossils, 
Hyolithes, Archeocyatheans and other organic remains which char- 
acterize specific stratigraphic levels, and make it possible to evaluate 
the synchronous age of the deposits. 


42531 Electric prospecting applied to regional studies in West 
Kamchatka. Moroz, Yu.F. (East Geophys Trust, Irkutsk, USSR). 
Geol. Geofiz.; No. 7, 63-70(Jul 1976). (In Russian). 

Complex methods of structural electric prospecting can be 
used to successfully solve the problems of tectonic subdivision of 
depressions, helping in the study of the deep and complex geological 
structure of these depressions. With the help of the reference electric 
horizon, large-scale tectonic elements--complicated by a series of 
structures of higher order--were delineated because of their oil and 
gas potential. Electrical prospecting was applied to the Upper Creta- 
ceous basement containing the conducting terrigeneous rock series. 
The total thickness of Meso-Cenozoic sediments attains 7-8 km, 
which greatly increases the prospecting potential of West Kamchat- 
ka. 13 refs. 


42532 Cretaceous and Tertiary stratigraphy, Banks and Eglinton 
Islands and Anderson Plain (N.W.T.). Plauchut, B.P.; Jutard, G.G. 
(Soc Natl des Pet d’Aquitaine, Pau, Fr). Bull. Can. Pet. Geol.; 24: No. 
3, 321-371(Sep 1976). 

In a previous presentation, the authors defined the four sedi- 
mentary cycles which are present in the Cretaceous and Tertiary 
rocks on northern Banks Island in the Canadian Arctic. In this 
paper, they analyze in greater detail the stratigraphy of the same 
section. In addition, a detailed study of the microflora enabled them 
to determine nine main zones within the sequence Lower Cretaceous 
Isachsen formation to Miocene Beaufort Formation. In the Ander- 
son Plain on the Canadian mainland, examinations of the Lower 
Cretaceous Horton River section and the Upper Cretaceous Ander- 
son River section have contributed data important for dating, in 
particular the vertebrate remains at Anerson River, and valuable 
correlation elements due to rich and diversified microflora. The 
main lines of correlation between the different sections studied are 
developed and enlarged to relate to the Sverdrup Basin to the 
— and the North American continent to the southwest. 29 
refs. 


42533 Cretaceous and Tertiary palynomorph assemblages from 
Banks Island and adjacent areas (N.W.T.). Doerenkamp, A.; Jardine, 
S.; Moreau, P. (Lab d’Explor Elf, Saint-Martory, Fr). Bull. Can. Pet. 
Geol.; 24: No. 3, 372-417(Sep 1976). 

A palynological study was conducted on the Cretaceous and 
Tertiary series of a number of surface and well sections in the 
Canadian Arctic, including Banks, Eglinton, Prince Patrick and 
Mackenzie King Islands and the Anderson Plain. This paper summa- 
rizes the composition and the evolution of the microfloras which 
range from Lower Cretaceous to Eocene in age. Conclusions are 
drawn on the stratigraphy of Banks Island, and particularly of the 
wells which were drilled by ELF Canada, on the identification and 
the age of these formations, and their correlations with equivalent 
stratigraphical units within this large region. Refs. 


42534 Marine Pennsylvanian rocks in Hudson Bay. Tillement, 
B.A.; Peniguel, G.; Guillemin, J.P. (Aquitaine Co of Can Ltd, 
om” Alberta). Bull. Can. Pet. Geol.; 24: No. 3, 418-439%Sep 


The Narwhal O-58 well drilled in eastern Hudson Bay in 1974 
revealed for the first time the existence of Pennsylvanian rocks on 
the Hudson Platform. The section consists of approximately 550 ft 
(170 m) of siltstone and shaly-silty sandstone, locally dolomitic, salt 
and some gypsum. The datation is based upon a spore and saccate 
pollen assemblage of 25 species characteristic of the Pennsylvanian 
Westphalian stage. A marine, nearshore, hot and humid environment 
of deposition is suggested by lithological and floral data, at least for 
the basal portion of the section. 21 refs. 
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42535 Middle Silurian reefs in southern Peary Land, North 
Greenland. Mayr, U. (Sproule Assoc Ltd, Calgary, Alberta). Bull. 
Can. Pet. Geol.; 24: No. 3, 440-449(Sep 1976). 

The Ordivician and Silurian rocks of the Canadian Arctic 
Archipelago and northern Greenland are characterized by a facies 
change from carbonates to fine-grained clastics--a facies change that 
may be traced from the Yukon Territory through the Canadian 
Arctic Archipelago to northeastern Greenland. In the central part of 
southern Peary Land on northern Greenland, small reefs formed 
during Middle and part of Late Silurian time. These reefs have a 
lateral shale equivalent and are the youngest carbonates of an 
extensive carbonate shelf which was a covered by silt- 
stone. The largest reefs have an estimated thickness of 1500 ft (450 
m). Paleogeographic and paleoecological conditions for these reefs 
may have been similar to those that exist at present on the Queens- 
land and Sahul shelves of Australia. 13 refs. 


42536 Patterned carbonate--a diagenetic feature. Dixon, J. 
(Amoco Can Pet Co, Calgary, Alberta). Bull. Can. Pet. Geol.; 24: 
No. 3, 450-456(Sep 1976). 

Patterned carbonates consist of light- and dark-colored areas 
of rock, varying in shape, complexity, and intensity of development. 
The color difference is caused by a concentration of small pyrite 
crystals in the darker areas. This diagenetic feature forms in rocks on 
intertidal and supratidal origin, but most commonly in the latter. 
Preliminary observations indicate that the pyrite is a product of early 
diagenesis due to chemical reactions in a sulphate-rich, reducing 
environment. Examples from the Arctic Lowlands, Mackenzie 
Valley and Alberta were examined, and the rocks concerned ranged 
in age from Cambro-Ordovician to Triassic. 5 refs. 


42537 Mineralogy and boron content of the Melville Island 
Group and Imperial Formation, N.W.T. Cauffman, L.B. Jr.; Bayliss, 
P. (Cities Serv Oil Co, Houston, Tex). Bull. Can. Pet. Geol.; 24: No. 
3, 471-480(Sep 1976). 

The mineralogy and boron content of the shales from the 
Melville Island Group (Middle-Upper Devonian) and the Imperial 
Formation (Upper Devonian) Northwest Territories were deter- 
mined. The depositional environment was evaluated by means of 
degraded illite and the boron content of the strata. The Imperial 
Formation is marine. The Cape de Bray Member and lower portions 
of the Weatherall Formation are marine, but this formation grades 
upward into a deltaic sequence. The Hecla bay and Griper Bay 
Formations are largely deltaic with interbeds of marine and nonmar- 
ine strata. Several marine transgressions can be recognized in the 
Griper Bay Formation. The source rock of the Melville Island 
Groups is possibly ey granite and/or gneiss except for the 
a of some possible volcanics in the Griper Bay Formation. 18 
refs. 


42538 Thermal alteration of young kerogen in relation to petro- 
leum genesis. Ishiwatari, R.; Ishiwatari, M.; Kaplan, I.R.; Rohrback, 
B.G. (Univ. of California, Los Angeles). Nature (London); 264: No. 
5584, 347-349(25 Nov 1976). 

Available evidence indicates that petroleum hydrocarbons 
can be generated by alteration of kerogens through geothermal 
heating. In this study kerogen, humic acid and lipid (benzene— 
methanol extractable) material have been extracted from a young 
marine sediment (Tanner Basin, offshore California) and heated in 
sealed glass tubes in a nitrogen atmosphere. Each tube was heated at 
a single temperature between 150 and 410°C for a specified time in 
the range 5 to 120 h. Gaseous and liquid (benzene—methanol ex- 
tractable) products generated during the heating, as well as the 
residual organic material, were characterized by gas—liquid chroma- 
tography, elemental analysis, infrared and electron spin resonance 
(ESR) spectroscopies, and x-ray diffraction. The sediment sample 
used has approximately 6 percent (by dry weight) of organic carbon. 
The lipid, humic acid and kerogen fractions account for 10, 7, and 72 
percent of the total organic matter, respectively. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 42524, 42748, 43929, 43933, 43934 


42539 Process for improving the efficiency of waterflood oper- 
ations in connection with petroleum production. Flournoy, K.H.; 
Cardenas, R.L.; Haferkamp, G.L.; Shupe, R.D. (to Texaco Develop- 
ment Corp.). German(FRG) Patent 2,424,240/A/. 27 Nov 1975. 23p. 
(In German). 

6 figs.; 2 tabs. Addition to P23638133. 

The invention deals with a method to improve the efficiency 
of water flooding, in petroleum winning from an underground, 
proved oil reservoir where the reservoir is sunk through by at least 
one injection borehole and at least one producing — where (a) a 
slug containing a mixture of a non-ionic and an anionic surfactant is 
injected into the reservoir through an injection borehole, (b) an 
aqueous propellant is injected into the reservoir and the mixture is 
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driven through the reservoir through the injection borehole and (c) 
oil displaced in front of the mixture is ak through a producin 
well, according to patent No. (P 23 63 813.3). This is Fd rm 
by working with a surfactant mixture consisting of an anionic 
surfactant, which is a water-soluble salt of an alkyl sulfonate or of an 
alkyl phosphate with 5 to 25°C atoms, of an alkyl aryl sulphonate or 
an alkyl aryl phosphate with 5 to 25°C atoms in the alkyl radical, 
and consisting of a non-ionic surfactant which is a polyethoxylated 
alkyl phenol with 6 to 20 a and 5 to 20°C atoms in the 
alkyl radical or a a aliphatic alcohol with 6 to 20°C 
atoms and 6 to 20 ethoxy groups. It was found that an aqueous 
solution of two surfactants in a certain concentration region effec- 
tively decreases the boundary surface tension between oil and water 
and in the presence of about 500 to 9,000 ppm total hardness (Ca plus 
Mg) works efficiently. 


42540 Laboratory investigation of petroleum yield of reef rocks 
under different conditions of operation. Sabirov, Kh.Sh. (Moscow 
Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 13-16(1976). (In Russian). 

The majority of reef-bound deposits of the Pre-Ural trough 
are worked by the inefficient dissolved gas regime. Despite a lon 
period of operation, their petroleum yield usually amounts to 0.1-0.3. 
A laboratory investigation shows that by a oil by a hydro- 
carbon at the pressure of 175 atm the displacement coefficient 
rises to 0.40-0.55. Reef-bound di its are hydrodynamically closed, 
are contained in up to 550 m thick strata, and are the most suitable 
objects for vault displacement of leum by a solvent and high- 
pressure gas. Optimal parameters for working the Ozerkino deposit 
(Bashkiria) are recommended. 


42541 Carrying capacity of cylindrical pipes of medium thickness 
subjected to uniform external pressure. Piskozub, L.I. (L’vov Poly- 
tech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 17- 
22(1976). (In Russian). 

Loss of the carrying capacity of cylindrical pipes of medium 
thickness takes place in the form of the loss of a stable round shape 
of cross-section during partial development of plastic deformations 
in the latter. A solution to the problem of determination of ultimate 
pressure for medium-thickness pipes with different types of diagrams 
of work of the material is presented. Results of the calculation are 
compared with experimental data. 


42542 Effect of slippage on the energy of interaction between bit 
armament elements and the rock body. Filipovich, S.V.; Popov, A.N.; 
Trushkin, B.N.; Spivak, A.I. (Ufa Pet Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 23-26(1976). (In Russian). 

Results of an experimental investigation of the energy of 
interaction between bit armament elements in the form of an obtuse 
wedge and of teeth with spherical working surface during the 
breaking up of rock are presented. It is found that 2 
ably increases the energy of interaction during surface ing-up 
and in the transitional region. The share of work te) by 
tangential forces amounts to a considerable value which increases 
with an increase in slippage and with a decrease in the depth of 
penetration of the bit armament. 


42543 Experimental investigation of the dynamics of sinking 
drilling tools by a hydraulic hoist. Kasumov, V.M.; Ivanov, V.A.; 
Radzhabov, S.A. (Az SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 27-31(1976). (In Rus- 
sian). 

Data and an analysis are presented of experimental investiga- 
tions of the dynamic processes involved in the sinking of drilling 
tools by a new type of hoisting mechanisms--a hydraulic hoist. 
Processing of the investigation results, using methods of the theory 
of probability and mathematical statistics, its determination of 
the regularities of oscillation of dynamic loads in the system and 
establishment of qualitative and quantitative relations between the 
parameters of the conditions of motion of the drilling tool and the 
dynamic-response factor. Empirical relations for the determination 
of the maximum velocity of sinking of the drilling tools and the 
coefficient of incompleteness of the tachogram are presented. 


Investigation of the possibility of application of the vibra- 
tion effect to release a stalled string of pipes during drilling. Shikha- 
liev, F.A.; Kuliev, K.A. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 32-34(1976). 
(in Russian). 

Results of laboratory investigations designed to eliminate pipe 
stalling caused by the effect of pressure drop are presented. It is 
shown that the vibration effect noticeably weakens the stalling force. 
Moreover, the greater the value of the impulse, the quicker and 
more effective is this effect. 


42545 Circulating medium for borehole drilling in absorbing de- 
posits. Aminov, A. (Tashkent Polytech Inst, Uz SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 35-36(1976). (In Russian). 

Based on the results of pond ne a investigation, it is 
found that rice husks are of a i ble interest as a blocking 
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additive to clayey solutions, as well as a heat resistant stabilizing 
reagent. Regular additions of small quantities of husks to the clayey 
solution help to reduce the formation of caverns in the shaft walls. 


42546 Effect of internal pressure on lengthwise stability of slight- 
ly buckled casings. Fedorov, A.A.; Kotskulich, Ya.S. (Ivano-Fran- 
kovskii Inst of Pet and Gas, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 5, 37-40(1976). (In Russian). 

Results are presented of experimental investigations of longi- 
tudinal stability of models of slightly buckled casings subjected to 
the effect of radial internal pressure. !t is found that with an increase 
internal pressure to a certain value, longitudinal bending of pipes 
takes place. The value of the critical internal pressure depends on the 
method of fastening pipe ends and on their initial deflection. An 
empirical formula is obtained for the determination of the value of 
the critical internal pressure, taking account of the initial pipe 
deflection. 


42547 Evaluation of solutions of problems of nonstationary flows 
of media. Davydov, O.I.; Kopeikis, M.G. (Az SSR Inst 
of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 5, 41-44(1976). (In Russian). 

One of the methods of application of theorems of comparison 
for the evaluation of nonstationary flows of viscoplastic media is 
considered. Evaluations of solutions of two concrete problems per- 
mitting self-similar solutions are presented. A comparison between 
evaluation solutions and self-similar ones makes it possible to illus- 
trate the effectiveness of the method described. 


42548 Stratum thermal field restoration after discontinuation of 
saturating fluid throttling. Filippov, A.1.; Ramazanov, A.Sh. (Bashk 
State Univ, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 56- 
60(1976). (In Russian). 

The problem of restoration of the thermal field of a stratum 
after discontinuation of saturating fluid throttling is formulated and 
solved by methods of the theory of generalized functions for an 
arbitrary distribution of the initial temperature. Results of calcula- 
tions are presented for different cases of initial distribution of tem- 
perature in finite-thickness strata. The period of time, for which the 
effect of the finite thickness of the strata on the process of tempera- 
ture restoration can be disregarded, is estimated. 


42549 Hydrodynamics of inhomogeneous three-phase fluidization. 
Yakubov, B.M. (Az SSR Polytech Inst im. Ch. II'dryma). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 65-62(1976). (In Russian). 

During three-phase fluidization, there takes place flow of not 
merely one but of many streams and, consequently, the stream flow 
of the fluidizing agent results in inhomogeneity of the fluidized bed. 
One of the effective methods of accelerating the removal of solid 
particles from the fluidized bed is creation of a homogeneous bed. In 
order to form a homogeneous fluidized bed of an aerated liquid, 
small gas bubbles with stable shells are necessary. It is possible to 
obtain emulsion conditions of flow of the aerated liquid by adding 
various surfactant into the delivery line. 


42550 Determination of the path of a curved borehole by the 
angular velocity of a body displaced in it. Kovshov, G.N.; Khabirov, 
S.V. (Ufa Aviat Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 5, 85-88(1976). (In Russian). 

Plotting of the path of a curved borehole by relying on the 
measurement of the angular velocity of motion is substantiated 
theoretically. The calculation is carried out according to the equa- 
tions of motion of Frenet’s trivector. An analysis of the error of 


determination of the coordinates of the points of the path is present- 
ed. 


42551 Computer interpretation of profilometric information. 
Aliev, T.M.; Mamadkhanov, R.G.; Grigoryan, B.I.; Gordeev, G.S. 
(Az SSR Inst Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 5, 99-100(1976). (In Russian). 

The block diagram of computer interpretation of the data of 
investigation of boreholes by four-channel profilometers is described. 
As a result of interpretation the following parameters are printed 
out: borehole depths, total volumes of space outside pipe over every 
meter of depth, the depths of grooves, and mean values of well 
diameters. The program is tested on actual data. 


42552 Analysis of working capacity of the main fast-wearing 
parts of mud pumps. Tolstov, Tu.S.; Shlykov, V.I. (Groznyi Pet Inst 
im. M.D. Millionshchikova, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 5, 101-103(1976). (In Russian). 

Results of a study of 9 ray rigs for wells with the 
projected depths of 4900-5350 m of the Oktyabrskoye drilling work 
management of the Grozneft oil field group are presented. Based on 
the processing daily reports, records of wear of bits, and economic 
accounting reports over a 3-year period, data are obtained on the 
duration and intervals of drilling, periods of work of pumps, and the 
number of replaced cylindrical inserts, rods, pistons, and valves. 
Consumption of spare parts is considered from the static and dynam- 
ic aspects, starting from the zero cycle down to the projected depth 
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and in the most difficult interval of 2500-5000 m. It is concluded that, 
in planning the sinking of wells, it is necessary to take into account 
the different consumption of spare parts in the first and the second 
period of drilling, especially of pistons and valves. 


42553 Determination of loads in rotating parts of drilling equip- 
ment. Sotnikov, O.A.; Chernikov, P.V.; Fol’ts, I.A. (Volgograd 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 
104-106(1976). (In Russian). 

Requirements to be met by devices for the measurement of 
loads in rotating elements of drilling rig transmissions are consid- 
ered. Selection of the circuit of a measuring instrument is justified 
and description of a device developed and tested at the Department 
of machine parts and steam turbine plants of the Volgograd Poly- 
technical Institute is presented. 


42554 Mathematical model of optimal management of a drilling 
enterprise. Mishina, K.I.; Pirverdiev, Ch.A.; Yusubov, E.M. (Az 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 5, 110-112(1976). (In Russian). 

Problems of modeling production and economic activities of 
drilling work management for the determination of parameters of 
management of drilling enterprises are considered. 


42555 Explanation of shallow blowouts and lost time incidents 
with some recommendations. Baird, R.W. pp 925-941 of In Eighth 
annual offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

There have been several major blowouts in the marine envi- 
ronment due to shallow gas or shallow faults carrying gas to the 
surface. In addition, numerous drilling sites have been abandoned 
due to sediment failure and lost cistuinden above 3000 feet subsea 
level. Millions of dollars have been spent on these problems. Each 
could have been avoided with prior knowledge of the hazard. 
Drilling engineers can design their drilling plan to compensate for 
potential hazards. A potential hazard is anything that will endanger 
or will cause delays to the drilling operation. There are shallow gas, 
near-surface faults, hard and soft sediments, old river and glacier 
channels, waterbottom anomalies, and man-made objects. Loss of 
life, loss of the rig, loss of materials, wasted rig time, adverse 
publicity, and government control can be avoided. The geophysical 
prediction of potential hazards at depths above 3000 feet is the 
subject of this paper. Recent case histories are used as illustrations. 
High resolution engineering geophysical methods can locate poten- 
tial hazards. Mud lumps, acoustic voids, mud volcanoes, and gas- 
charged sediments do not blow rigs out of the water. Usualiy only 
digital, common-depth-point, multifold, acoustic data delineate haz- 
ardous shallow gas. If careful attention is paid to the data collected 
by high resolution engineering surveys, the risk to offshore drilling 
operations will be reduced. 


42556 History of abnormal pressure determinations from seismic 
data. Aud, B.W. pp 933-951 of In Eighth annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 
‘ From Offshore technology conference; Houston, Texas, 
Urted States of America (USA) (3 May 1976). 
See CONF-760577—P2 
Seismic data have mo used for more than six years to predict 
zones of abnormal pressure prior to drilling. These efforts h2ve been 
limited by field geometry, low statistics, and inappropriate data 
processing. Ideally, the field technique is designed to afford high 
resolution through the geologic zones of interest. Coincidentally, 
most offshore seismic data have been properly recorded to accom- 
plish these purposes. The interpretation is facilitated by mass statisti- 
cal analyses with a digital computer. One short case history is 
presented to show the accuracy of prediction in a basin character- 
ized by rocks older than Mesozoic, and another is presented for a 
Tertiary basin in which the high potential for a gas zone was also 
anticipated. An example from the North Sea is described for which a 
unique drilling and casing program has been proposed. Very shallow 
zones of high abnormal pressure in the Offshore Texas Area have 
been observed on seismic data. Other areas where the technique has 
had good application are Offshore Africa, Offshore South America, 
and many of the offshore areas in Southeast Asia. 


42557 Addition of environmental safety criterion to design of 
drilling fluids. Hayatdavoudi, A.; Ball, J. pp 981-988 of In Eighth 
annual offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United Moe of America (USA) (3 May 1976). 

See CONF-760577—P2. 

This paper evaluates the basic design criteria of a drilling 
fluid based on a cellulose-derived polymer mix. Rheologic measure- 
ments show that the polymer mix is a pseudoplastic-thixotropic fluid 
at high concentrations; the fluid is extremely salt tolerant; the fluid 
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viscosity develops to a maximum at a wide range of ge H/; for a 
given funnel viscosity the transport and storage of the dry polymer 
mix is much easier and cheaper than that of a clay s system; the 
maximum operating temperature is between 400 to 450°F beyond 
which the polymer mix will lose its viscosity permanently;, the 
overall filtration is low, but the initial spurt loss is high, and no 
significant filter cake is formed. Further, it was found that a 2550- 
times dilution would bring down the TL/sub m/ of 2173 ppM to a 
concentration far below the one percent of TL/sub m/ within 2 
hours. Since it satisfied the basic requirements of environmental 
safety and engineering, the polymer fluid system can be used as a 
viscosifier for drilling, workover, and completion in offshore oper- 
ations. 


42558 Development drilling from a floating rig. Eckerfield, R.J.; 
Soemantri, B. pp 989-996 of In Eighth annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

A drilling concept has been successfully applied offshore East 
Kalimantan, Indonesia, in which a floating rig is used to drill 
development wells. The concept uses a subsea template and well- 
head equipment which allows subsequent tieback of the wells to a 
platform. The result is accelerated cash flow and more effective 
utilization of equipment. A complete development program has been 
conducted with the concept. 


42559 Heave compensated system for determining return mud 
flowrate aboard floating drilling vessels. Barton, C.E. pp 997-1002 of 
In Eighth annual offshore technology conference. Vol. II. Dallas; 
Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

A prototype heave compensated system for measuring the 
return flowrate of drilling mud aboard a floating drilling vessel is 
described. The new system provides an early warning of blowout or 
lost circulation — aboard floating drilling vessels. The system 
can be adapted for use on any floating mobile drilling unit to provide 
an early indication of downhole fluid intrusion to or lost circulation 
from a well being drilled into the ocean floor. 


42560 Analyzing business opportunities in North Sea oil. Briers, 
R. (Ind Market Res Ltd). Long Range Plann.; 9: No. 1, 53-58(Feb 
1976). 


Offshore activity in the North Sea is the first of a number of 
worldwide offshore developments that will take off in the next 10 
years. Exploration is occurring at a dynamic rate off the coasts of a 
number of countries in South East Asia and is also taking place off 
the coast of Australia, Africa, South America, the United States and 
Canada. The North Sea will thus, in many cases, be the test bed for 
suppliers to the offshore industry. With all countries which have oil 
deposits off their coast a anxious to promote indigenous supply 
of products and services to the oil industry, competition in the world 
market will intensify. Only those companies who can establish their 
product and marketing strategies in the politically calm environment 
of the North Sea can hope to reap the rewards of what may turn out 
to be the world’s fastest growing industrial market over the next 20 
years. 


42561 Effect of clearance angle and wear of bit, and thrust 
affecting crooked boreholes. II. Study on oT a of borehole in deep 
boring. Horibe, T.; Ushida, M.; Sung, Y.T.; Okumura, K. Nippon 
Kogyo Kaishi; 92: No. 1061, 477-4820ul 1976). (In Japanese). 

Drilling of an artificial rock sample which has the inclined 
angle 30° of the boundary of layers of different strengths under the 
condition of the circulating rate of water 2 1/min is investigated. The 
ratio of the drilling rates on both rocks and the torque increase 
through inclined boundary were considered. Relationships between 
clearance and drift angles, and ratio of drilling rates are explained. 


42562 Measurements and calculations of the relative permeabili- 
ties of hydrocarbon-bearing rocks. Krizmanic, K.; Prnic, Z.; Nikolic, 
B. Nafta (Zagreb); 27: No. 9, 477-487(Sep 1976). (In Serbo-Croatian). 

When calculating the oil field bohinten it is most desirable to 
have reliable relative permeabilities. Several methods are now being 
used for experimental determination of relative permeabilities. The 
purpose of this article is to present how to obtain valid experimental 
results. The most important factor is selecting representative sand- 
stone rock samples. Nonuniformity in porosity and permeability of 
examined core hte the reliability of measured results obtained 
by the unsteady-state (gas drive) method. A simple model analysis of 
the test results is described. 10 refs. 


42563 Process for secondary production of petroleum by flooding 
with water containing surfactants. Maddox, J. Jr. (to Texaco Devel- 
opment Corp.). German(FRG) Patent 2,558,548/A/. 30 Sep 1976. 
14p. (In German). 





SEPT. 30, 1977 


1 tab. 

The invention is based on a method in which nucleus-sulfon- 
ated ethoxylation product of an alkyl phenol is added as surfactant to 
obtain petroleum by water flooding. The chemical structure and 
preparation of the surfactants are described. The surfactants are 
characterized by their good temperature and hydrolysis resistance. 
a en to water is between 0.05-5 wt.%, especially between 

fe he 0. 


42564 Offshore oil scenarios: method and results. Godet, M.; 
Ruyssen, O. (SEMA, Fr). Rev. Energ.; 27: No. 287, 484-491(Oct 
1976). (In French). 

The scenario method attempts to conceive possible futures 
and to explore the paths which lead to these futures. The ‘SEMA’ 
has developed an integrated prospective approach which especially 
shows that on the one hand, the variables are only concealed for the 
models--since the use of a structural analysis reveals and puts into the 
relief the role they play; and on the other hand, that it is possible by 
using a crossed impact method to classify scenarios in relation to 
their probability. This is the aim of the 'SMIC’ method which is 
presented in this article. 


42565 Survey indicates Gulf of Mexico equipment needs. Bynum, 
D. Jr. Oil Gas J.; 74: No. 51, 47-50(20 Dec 1976). 

This survey of platforms and related equipment currently in 
use in Gulf of Mexico operations can serve as a guide in estimating 
equipment requirements resulting from future lease sales. Results of 
the equipment survey, which are presented in tabular form, show 
that an additional leased area of 1,000 sq miles in the Gulf of Mexico 
would create a demand for about 111 structures, 60 helicopters, 24 
power generator sets, 13 compressor sets, 4 gas flares, 413 miles of 
new marine pipelines, etc. 


42566 Study analyzes effect of oil price on enhanced recovery's 
future role. Kennedy, J.L. Oil Gas J.; 74: No. 52, 185-191(27 Dec 
1976). 

A study adopted by the National Petroleum Council indicates 
that all enhanced-oil-recovery (EOR) processes, if they performed 
extremely well, could add 7-27 billion bbl by the year 2000 at a 
crude price of $15/bbl. If all processes perform “substantially 
poorer” than assumed in the base case incremental ultimate recovery 
range could — to 2-12 billion bbl for the same price range. Three 
general t of enhanced recovery were considered in the study: 


chemical flooding, CO2 miscible flooding, and thermal methods, 


using 245 known reservoirs in California, Louisiana and Texas as a 


data base. 


PROCESSING 
REFER ALSO TO CITATION(S) 42597, 42770, 42777, 43657, 43800 


42567 Method to reform hydrocarbons with steam. Watanabe, I.; 
Yoshioka, H.; Sanga, S.; Egashira, S.; Ohki, T. (to Japan Gasoline 
Co. Ltd.). German(FRG) Patent 1,470,580/C/. 11 Sep 1975. lip. (In 
German). 

2 figs. 

The invention deals with a method to reform hydrocarbons 
boiling below 220°C by conversion with steam. Catalysts are used 
here which contain — and chromium, possibly also manganese 
in oxidic form as accelerator, as well as an inorganic oxide carrier. 
The oxide carrier is either diatomaceous earth or diatomaceous earth 
and heat-resistant silico dioxide-aluminium oxide-calcium oxide. 
The method is carried out at temperatures of 200 to 650°C with 1 to 
5 moles of steam per carbon atom adding at least 1 mole hydrogen 
per mole hydrocarbon. 


42568 Optimum choice of petroleum technology in the Yugosla 
oil refineries. Boranic, V. Nafta (Zagreb); 27: No. 7-8, 366-379(1976). 
(In Serbo-Croatian). 

Stricter requirements regarding the quality of petroleum 
products, measures against environmental pollution, increased needs 
of the petrochemical industry for raw materials, as well as the efforts 
of refineries--especially after the increase in the price of petroleum-- 
to turn out better products have changed considerably the present 
technology of oil processing. In addition to the technically and 
economically improved processes of catalytic cracking and reform- 
ing, refineries are increasingly using processes based on the use of 
hydrogen. Out of the six refineries in Yugoslavia with a total output 
of 13.2 million tons/yr, the refineries in Bosanski Brod, Pancevo, 
Rijeka and Sisak already use such technological processes. Along 
with the x increase in consumption of petroleum products, 
output of the Lae refineries will increase by 1980 to 23.0 
million tons/yr. When the new refineries come onstream, output will 
further expand to 32.5 million tons/yr. 18 refs. 


42569 Shell develops furnace simulator program for op- 
erators. Anon. (Shell Can Ltd, Toronto, Ont). Energy Process. /Can.; 
68: No. 4, 18-22(1976). 
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One of the methods used by Shell Canada Ltd to increase 
emphasis on its energy conservation program is described. Called 
z OS' (furnace operation simulator), the method involves a math- 
ematical simulation of a typical refinery process furnace for use on a 
timeshare computer system to train process operators and supervi- 
sory personnel. The training simulator consists of the following 
distinct parts: (1) furnace start-up simulation; (2) basic furnace oper- 
ation case studies; (3) furnace streaming simulation; and (4) two-year 
furnace run simulation. 


42570 Activity and sulfur resistance of PD/zeolite catalysts in 
hydrogenation of aromatic hydrocarbons. Landau, M.V.; Kruglikova, 
V.Ya.; Konoval'chikov, O.D.; Goncharova, N.V.; Svirina, V.P.; 
Maikova, M.V.; Agafonov, A.V.; Radchenko, E.D. (All-Union Sci- 
Res Inst for Pet Process, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 12: No. 3-4, 261-264(1976). 

A considerable number of modern industrial catalysts consist 
of systems containing metals as the active component, in particular, 
noble metals of Group VIII of the periodic system. Catalysts of this 
type are finding wide use in hydrogenation processes in the petro- 
leum refining and petrochemical industry. The need of hydrogena- 
tive a of sulfur-containing petroleum feedstocks creates a 
problem in increasing the resistance of catalysts of this type to the 
poisoning effect of sulfur compounds; solution of this problem would 
make it possible to process the feedstocks without any pretreatment. 
In the reported experiments, the authors have investigated specimens 
of metal/zeolite catalysts prepared from Types X, Y, and L zeolites, 
mordenite, and erionite, all containing the same amount of palladium 
(5.0% by weight), introduced by impregnation from Pd(NHs3)4Cle 
solution. The compositions of the original zeolites are given. The 
synthesized specimens, after drying at 120°C, were pretreated direct- 
ly in the reactor. The treating schedule in all cases included calcin- 
ing in a stream of air at 500°C for 2.5-3 h and subsequent reduction 
with hydrogen at the same temperature for 8-10 h. The tests were 
——- in flow-type laboratory units under hydrogen pressure. 

ie catalyst charge was 20 cm*. Test results are tabulated, plotted 
and discussed. It has been demonstrated that Pd/zeolite systems on 
the basis of modified Type Y, mordenite, and Type L zeolites have 
higher activities and greater sulfur resistance and can serve as the 
base for catalysts for the hydrogenative dearomatization of sulfur- 
containing petroleum feedstocks. 5 refs. 


42571 Use of substandard fraction of hydrogel beads in catalyst 
. Zel'tser, Ya.I.; Parfyumova, O.A.; Emel’yanova, A.G.; 
Arushanova, V.M. (Groznyi Pet Sci-Res Inst, USSR). Chem. Tech- 
nol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 3-4, 283-285(1976). 
In the production of cracking catalysts, a considerable 
amount of a substandard fraction of hydrogel beads (crumb) is 
obtained; part of this material is dumped as solid waste, and part gets 
into the waste water, fouling the plant treating facilities. In this 
paper the authors present the results obtained in a feasibility study of 
the use of this bead fraction in the form of a finely disperse hydrogel 
suspension to produce amorphous and zeolite-containing catalysts in 
the stage of molding (extruding) the catalyst. It is demonstrated that 
the substandard fraction of hydrogel beads can be used in the 
production of cracking catalysts; both freshly molded beads and 
those that have passed through thermochemical treatment are suit- 
able for this purpose. The addition of a surfactant to a suspension of 
amorphous hydrogel stabilizes it and prevents flocculation of the 
particles during the coprecipitation stage. 


42572 Experimental determination of effective viscosity of flui- 
dized beds by falling-ball method. Leont’ev, A.P.; Vakhrushev, I.A. 
(Tyumen’ Ind Inst, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 12: No. 3-4, 294-297(1976). 

In the reported investigation mathematical equations have 
been derived for calculation of effective dynamic viscosity of the 
bed for a given void fraction in chemical and petroleum equipment 
design. Data obtained from experiments are tabulated and compared 
with those from calculation. It is concluded that the agreement of 
calculated and experimental values of effective viscosity can be 
considered as generally satisfactory, even though the deviations of 
some of the points for the gas-fluidized bed are comparatively great. 
These deviations can be explained by the insufficiently accurate 
determination of the rising flow velocity of the fluidized bed and 
local variations in this velocity due to the passage of gas bubbles. 5 
refs. 


42573 Alkylation of benzene with propylene over alumina/zir- 
conia catalyst. Kozorezov, Yu.I.; Novozhilova, T.S.; Lisin, V.L; 
Ryabtseva, Yu.V. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
12: No. 3/4, 278-280(1976). 

One of the directions in the improvement of alkylation pro- 
cesses is a changeover to solid catalysts that do not corrode equip- 
ment, are easy to remove from the alkylated products, do not form 
any wastewater discharges, and in general simplify the process 
technology. In this paper the authors report on a study of the liquid- 
phase process of benzene alkylation with propylene over alumina/ 
zirconia catalyst. The materials used include petrochemical and coal- 
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tar benzenes and a polyisopropylbenzene. Experimental results are 
tabulated and discussed. It is demonstrated that the alumina/zirconia 
catalyst does have a certain transalkylating capability. Under the 
conditions that were studied, the best results on transalkylation 
(polyisopropylbenzene conversion 36.5%) were observed with a 
temperature of 170°C, a space velocity of 1.5 h~', and a molar ratio 
of benzene to polyalkylbenzenes of 10:1. The alkylation process is 
influenced significantly by diffusion factors. When the reaction mix- 
ture velocity is increased from 0.03 to 0.06 m/sec, or when the 
catalyst granule size is decreased from 4 to 1 mm, the yield of 
alkylation products is approximately tripled. The studies reported 
here have demonstrated in principle the feasibility of developing a 
commercial process for the alkylation of benzene with propylene 
over alumina/zirconia catalyst. 


42574 Critical factcrs in the firing of tubular heaters. 
Cristescu, V.T. (SASOL, Tech Serv Dep). Chemsa; 2: No. 3, 49- 
52(Mar 1976). 

Considered are tubular process heaters used in refineries and 
petrochemical plants which are operated under extreme temperature 
conditions, through direct firing of fuel gas and oil. Such heaters 
operate at firebox temperatures exceeding 1000°C, with process 
outlet temperature approaching 850°C. Operating conditions are 
close to the upper limit of the thermal and mechanical resistance of 
available materials. Therefore, heater operation must obey rather 
strict rules, if it is to achieve the required process conditions with 
minimum fuel consumption while ensuring long life, high heater 
availability and low maintenance costs for the firing and process 
equipment. 


42575 Petroleum cracker. Macenka, J.; Fischer, M.; Gohlke, 
F.J. (to Farbwerke Hoechst A.G.). German(FRG) Patent 2,445,873/ 
A/. 8 Apr 1976. 11p. (In German). 

3 figs.; 2 tabs. 

The invention deals with surfactants, so-called crackers, 
which one adds to crude oil emulsions in order to separate oil and 
water. Firstly, an addition product of aliphatic aldehydes on phenol 
in the molar ratio of 1 : 1 to 3: 1 is prepared at temperatures of 50 to 
80°C in the presence of an alkali catalyst. Separately to this, one 
makes a block polymer consisting of polypropylene glycols with 
molecular weight of 1,500 to 2,500 by adding 30 to 50 wt.% ethylene 
oxide in the presence of alkali catalysts. One then condenses 0.5 to 4 
moles of the above-mentioned phenol addition product with 1 mole 
of the latter named block polymer after previous neutralization, in 
the presence of indifferent solvent where given, at 80 to 150°C and 
removes the reaction water formed. One adds 2 to 100 ppm of the 
products prepared as above, dissolved in water or organic solvents, 
to the stationary or flowing crude oil emulsion. 


42576 Structure of surfactants used for the removal of salt and 
other impurities from oil. Levchenko, D.N.; Bergshtein, N.V.; Niko- 
laeva, N.M. (All-Union Sci Res Pet Inst, USSR). Neft. Khoz.; No. 7, 
60-62(Jul 1976). (In Russian). 

The properties of surfactants used as demulsifiers in the 
demulsification and desalination of oil are reviewed. The relation 
between the demulsifying ability of ethylene and proplyene oxide 
block copolymers and their molecular structure is indicated. A 
recommendation is made regarding the synthesis of effective oil- 
soluble demulsifiers. 2 refs. 


42577 Petroleum distillation process. Gruber, K.; Hentschel, K.; 
Keim, W. (to Mannesmann-Roehrenwerke A.G.). German(FRG) 
Patent —- 1 Jul 1976. 7p. (In German). 

1 fig. 

The invention proposes that a petroleum distillation plant 
with continuous heat input should be charged with a petroleum— 
methanol emulsion or that the methanol should be admitted in a 
higher distillation step after preheating up to 60°C. Fuels for Otto- 
motors may thus be produced with low heat consumption and 
avoiding the following disadvantages: (a) imperfect cleanness of the 
exhaust gases using pure petrol, (b) deficient ignition power and 
combustibility using pure methanol. 


42578 Catalyst for the continuous conversion of hydrocarbons by 
steam. Paul, C.; Cheron, H. (to Azote et Produits Chimiques). 
German(FRG) Patent 2,011,836/B/. 22 Jul 1976. 4p. (In German). 

The invention deals with a catalyst to be used in a steam 
reformation process which a) besides possessing good mechanical 
strength, has the property that the danger of forming soot is consid- 
erably lessened, without impoverishment of an alkali metal oxide 
content during operation occuring, b) can be used for the conversion 
of gaseous or liquid hydrocarbons having a boiling point below 
350°C, and c) by varying its chemical composition, is suitable for 
producing a He-rich synthesis gas as well as a CHy-rich fuel gas. 
According to the invention the carrier should contain less than 0,5 
wt.% alkali oxide, in the form of Na2O, and consist of 70-100 wt.% 
free MgO, 30-0 wt.% of more closely specified spinels and where 
given, aluminium silicate. The aluminium silicate should be con- 
tained in such a proportion that the silicic acid does not exceed 15 
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wt.% of the carrier. The total content of carrier and catalyst in 
active nickel and cobalt (in the form of NiO and/or CoO) should not 
exceed 20 wt.%. Part of the Co and/or Ni (maximum 12 wt.% of the 
catalyst) is to be impregnated on the carrier. 


42579 Mobil oil refinery at Wilhelmshaven. Ehrenhauss, K.M. 
Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 10, 449- 
452(Oct 1976). (In German). 

Planning, site selection and construction of this 8-million- 
tons/yr Mobil refinery, which was inaugurated last September, are 
discussed along with the facility's product range, processing units, 
tank storage and auxiliary facilities. Environmental protection mea- 
sures and anti-pollution equipment at the refinery are briefly de- 
scribed. 


42580 Trends in and it status of refinery furnace construc- 
tion. Winckler, U. (Claudius Peters Verfahrenstech Anlagen, Ham- 
burg, Ger). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 
10, 453-455(Oct 1976). (In German). 

In contrast to steam boilers, the furnaces in oil refineries and 
chemical plants have hardly received detailed treatment in literature 
despite their considerable impact on general economy, which is 
easily perceived from the figures of their fuel consumption. This 
article shows trends in the development of refinery furnaces and 
comments on the present stand of technology. Some aspects of the 
overall design and of the individual components, as well as economic 
aspects, are also discussed. 


42581 Maintenance of a refinery: application of network plans for 
maintenance at Erdoelraffinerie Mannheim. Kreiss, M. (Erdoel-Raf- 
finerie Mannheim, Ger). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.,; 29: No. 10, 456-460(Oct 1976). (In German). 

Maintenance includes all activities which are necessary to 
safeguard the production of a refinery. The required costs have to be 
kept as low as possible with optimal assessment of the risk of failure. 
These efforts start during planning and are continued via preventive 
maintenance until highly organized troubleshooting is achieved. 
Organizational aids are described which make the so-called ‘network 
plan’ indispensable, especially in the case of large repairs. The 
development of this network plan in the refinery is described along 
with the lists detailing specific tasks to be performed. Valuable data 
gained during six large repairs made at the Mannheim oil refinery 
are also discussed. 


42582 M and control at the Schwechat Refinery of 
OMW AG. Bach, A.; Cech, F.; Mesch, P.; Schoenfellinger, H.W. 
(OEMYV, Vienna, Austria). Erdoel-Erdgas Z.; 92: No. 10, 346-348(Oct 
1976). (In German). 

Modern refinery processing units can be economically operat- 
ed only when they are equipped with advanced measuring and 
control instruments. A previous article described the expansion of 
processing units at OMW’s Schwechat oil refinery from compara- 
tively modest beginnings to a major European refinery. This article 
deals with the measuring and control additions that accompanied 
this expansion. Both pneumatic and electronic control equipment is 
described, as well as a number of the instruments used for analysis. 
Operational safety of the control equipment is also discussed. 


42583 Plasma jet reactor design for hydrocarbon processing. 
Ibberson, V.J.; Sen, M. (Polytech of the South Bank, London, Eng)). 
Trans. Inst. Chem. Eng. (London); 54: No. 4, 265-275(Oct 1976). 

The design and characterization of a high temperature plasma 
jet system is described for the processing of methane and other 
simple hydrocarbons to acetylene, ethylene, carbon, and hydrogen. 
The experimental program established the effect of design variables 
on product yields. For acetylene production from methane there is 
an optimum power level and residence time at suitable arc gas/ 
reactant ratios. Acetylene yields of up to 82% (carbon basis) were 
obtained. For other paraffin hydrocarbon reactants more ethylene 
was produced (up to 27%) and some methane (up to 5.5%), with 
acetylene yields up to 55%. Energy yields were of the order of 9 
kWh/kg C2H2 from methane and 5 kWh/kg (C2H2+C2H,) from 
other hydrocarbons, indicating that with good design, plasma jet 
— processing competes favorably with existing methods. 

refs. 


42584 Petroleum refineries structure, and development of demand 
for mineral oil products in the European community. Rummert, H.J. 
Glueckauf; 112: No. 20, 1194-1200(21 Oct 1976). (In German). 

Production capacity of member countries is calculated, and 
balance of imports and local refining is drawn. Effect of new 
refineries in producer countries on European fuel policy is investi- 
gated. 4 refs. 
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42585 Sulfurorganic compounds of medium distillate oil fuels. 
Bol'shakov, G.F. (0105). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 
$1-53(1976). (In Russian). 

Sulfurorganic compounds are separated from reactive fuels, 
T-1 and TS-1, through intermediate aromatic concentrates by means 
of multiple chromatographic separation and are studied in detail. In 
the T-1-type fuels, the main part of the sulfurorganic compounds is 
constituted by sulfides, predominantly of an aromatic nature, and 
also by thiophenes. The TS-1-type fuel contains largely the sulfuror- 
ganic compounds of an aliphatic character, thiophanes and thio- 
phenes. Fine structural peculiarities of the sulfurorganic compounds, 
are investigated. 


42586 Utilization of ethanolamines for purification of the catalyt- 
ic cracking reflux. Shikhalizade, P.D.; Yusufzade, A.A.; Sitaraman; 
Safarov, G.I. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 54-55(1976). (In Russian). 

The possibility of increasing diesel fuel resources by introduc- 
ing catalytic cracking reflux as a component is investigated. As the 
reflux contains a considerable quantity of aromatic hydrocarbons, it 
is purified by ethanolamines. The superiority of triethanolamine over 
mono- and diethanolamines in this respect is pointed out. 


42587 Systems study of the petrochemical industry. Stadtherr, 
M.A.; Rudd, D.F. (Univ of Wis, Madison). Chem. Eng. Sci.; 31: No. 
11, 1019-1028(1976). 

The authors seek to determine the strengths and weaknesses 
of the industry and to perceive opportunities for further develop- 
ment. A systems model of the industry provides the necessary 
insight. A criterion of efficient feedstock utilization on the model of 
the industry reproduces the dominant structure of the actual indus- 
try, thereby lending credence to the model and the performance 
criterion. Fourteen of the twenty chemicals for which the current 
production practices differ from those proposed by the model are 
the subject of current development interest. The remaining six 
chemicals are produced in the model by currently obsolete processes 
that may be revived. The response of the verified model to scenerios 
of potential future developments provides poin:s of departure for 
planning the long-range development of the industry. 16 refs. 


42588 Selection of oils for d-144 engines. Itinskaya, N.I.; Kuz- 
netsov, N.A.; Golovanov, Yu.K. Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 12: No. 3/4, 201-203(1976). 

Agriculture is making more and more use of equipment 
powered by high-performance diesel engines. All these are high- 
speed operating at high loads, so that they have unusually severe 
requirements on fuel and oil quality. In this paper the authors report 
on studies aimed at the experimental selection of lubricating oils to 
provide reliable and economical operation of the engine, and also to 
establish proper oil-change periods. Test-stand evaluations were 
performed with Group V and G oils, which are widely used in 
agricultural applications, and also with experimental samples of 
Group D oils, which have a higher level of service properties. The 
suitability of the oils for this particular engine was rated on the basis 
of the following indices: fouling of piston-cylinder group (GOST 
12658-67); quantity and composition of high-temperature deposits; 
wear of main engine parts (micrometric measurements, loss of mass 
from piston rings, quantity of iron removed from the rubbing sur- 
faces and accumulated in the oil and deposits); quantity and composi- 
tion of deposits from rotor of RMTs oil centrifuge”; consumption 
of oil and fuel; and changes in physicochemical properties of oil. 
Experimental data are presented which show that the service prop- 
erties of the M-10D oil fully conform to the requirements imposed 
on the oil by operation in the D-144 high-performance air-cooled 
engine. The oil can be recommended for use in this engine when 
operating on diesel fuel containing up to 1% sulfur, with the oil 
change periods extended to 960 h. 


42589 Increasing the service life of medium-speed marine and 
locomotive diesels. Vol'skii, E.P.; Ryazanov, L.S.; Vorozhikhina, 
V.L; Moiseev, V.D. (Kolomenka Locomot Plant, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 3/4, 204- 
2091976). 

Results of an experimental investigation are presented in 
which newly developed lubricating oils, M14VTs and MISGB, were 
evaluated in relation to their effect on service life of diesel engines. It 
is demonstrated that through the rational use of these oils and 
through certain engineering-design changes, it has become possible 
to provide the necessary engine life for marine and locomotive 
medium-speed diesels at the level of 1970-1975 requirements. In 
order to ensure the operability of newly developed diesels and in 
order to increase the life of current-production diesels, new oils with 
more effective additives will be required. The determination of 
Viscosity in accordance with GOST 33-66 on oils that have been in 
service for extended periods is essentially impossible, owing to the 
opacity and the so-called structural viscosity of these oils. Reliable 
viscosity values can be obtained on such oils in the Rheo/Hoeppler 
and Rheotest viscometers. 7 refs. 
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42590 Set of qualification test methods of gasolines and experi- 
ence in use of these methods. Shirshov, G.M.; Azev, V.S. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 3/4, 232- 
235(1976). 

This paper reviews various test methods used in Russian 
troleum laboratories in quality assessment and rating of gasoline. 
ost of tests are standardized. The report covers both automotive 

and aircraft fuels. It is pointed out that the application and further 
improvement of the sets of qualification test methods for rating the 
service properties of automotive and aviation gasolines will permit 
considerable reductions in the volume and duration of test-stand and 
service evaluations of experimental samples of fuels produced by 
new technology or containing new components and additives. 


42591 Chemical scheme and mathematical model of a hydro- 

process for diesel fuel cuts. Laz’yan, 
Yu.I.; Laz'yan, N.G.; Rogov, S.P.; Agafonov, A.V.; Panchenkov, 
G.M.; Urivskaya, G.M.; Gulyaeva, L.A.; Zhorov, Yu.M. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 3/4, 257- 
260( 1976). 

At VNII NP “All-Union Scientific-Research Institute for 
Petroleum Processing”, a new process has been developed for the 
production of low-pour diesel fuel by hydrocracking and hydroiso- 
merization, over a zeolite-containing catalyst, of the straight-chain 
paraffinic hydrocarbons present in diesel fuel cuts. This process is 
economically efficient in processing diesel fuel cuts from Eastern and 
West Siberian crude oils with relatively low contents of paraffinic 
hydrocarbons; through the use of this process, winter-grade northern 
diesel fuels can be obtained with solid points of -45°C and cloud 
points of -38°C. The experimental material presented in this article 
was obtained in processing a hydrotreated diesel fuel cut from mixed 
medium-sulfur tern crudes. The characteristics of the feedstock 
and product are listed. Pilot-plant studies showed that, when the 
hydrocracking/hydroisomerization process is conducted at a tem- 
perature of 380°C, a feedstock space velocity of 1.0 h~', a pressure 
of 50 kgf/cm?, and a volumetric ratio of hydrogen to feedstock of 
1000, a solid-point depression of 30-35°C is obtained, with a diesel 
fuel yield of 70-75% by weight. In this paper a mathematical model 
is presented which has been derived for optimal calculation of the 
reactor block in the commercial unit under design. Calculated data 
were compared with those obtained from experiments for the prod- 
uct yields and the solid point of diese! fuel; the maximum deviations 
have been 1.8%. Thus, the mathematical model does describe the 
experiment with rather good accuracy. 5 refs. 


42592 Selective hydrogenation of acetylene present in the ethane- 
ethylene fraction from pyrolysis. Morozova, E.V.; Zhorov, Yu.M.; 
Panchenkov, G.M. (I.M. Gubkin Moscow Inst of the Petrochem and 
Gas Ind, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transtl.); 
12: No. 3/4, 268-271(1976). 

The content of acetylene in the ethane-ethylene fraction from 
pyrolysis will depend on the process regime and the feedstock 
composition, generally varying from 0.4 to 2.2% by weight. In the 
concentrated ethylene used to produce polyethylene, the acetylene 
content must not exceed 5 ppm by weight. For thorough purification 
of the ethylene, therefore, it is necessary to resort to selective 
catalytic hydrogenation of the acetylene. The hydrogenation of 
acetylene in mixture with ethylene is conducted in the presence of 
catalysts at temperatures of 80-180°C with gas-feed space velocities 
from 3500 to 20,000 h~' and hydrogen/acetylene ratios from 2/1 to 
10/1 or higher. The most effective catalysts for acetylene hydroge- 
nation have proved to be those containing from 0.3 to 2% palladium 
by weight. In the reported experimental investigation, the copper 
catalyst, MINKh-r, has been tested as a substitute for the palladium 
catalyst. Results are presented which show that this catalyst is 
effective in selective acetylene hydrogenation. The optimal condi- 
tions are shown to be a temperature of 130°C with hydrogen/ 
acetylene ratios of 5/1 or higher. At the higher temperature of 
180°C, the acetylene is completely hydrogenated. At the optimal 
temperature and hydrogen/acetylene ratio and with a gas feed 
velocity of 1000 h~', the acetylene is completely hydrogenated when 
present at various concentrations in the feed; here the ethylene, 
propylene, and butenes do not participate to any appreciable extent 
in th hydrogenation process. 10 refs. 


42593 Treating stabilized natural gasoline to remove sulfur com- 
pounds. Fedorov, G.I.; Kushnikov, A.A.; Izmailov, R.1. (Acad of Sci 
of the USSR, Kazan’). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 12: No. 3/4, 274-275(1976) 

There are several types of catalysts and adsorbents available 
for the liquid-phase treatment of hydrocarbon cuts to remove the 
sulfur compounds at moderate temperatures and near-atmospheric 
pressures. Catalysts based on manganese oxides in higher and vari- 
able valence, as was shown can give a reduction in the mercaptan 
sulfur content through oxidation of mercaptans to disulfides with 
atmospheric oxygen dissolved in the fuel. Such catalysts cannot be 
used for reduction of the total sulfur content in hydrocarbon cuts 
Such adsorbents as Type X zeolite in the iron-substituted form and 
the cation exchange resin KU-2 in the copper form, which are used 
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to remove all classes of sulfur compounds, will also remove dienes 
and organic nitrogen compounds from fuels. However, these adsor- 
bents have a number of disadvantages, including the difficulty of 
regeneration, the lower activity obtained after regeneration, and the 
rather high cost. In this paper the authors present data on liquid- 
phase treatment of a gasoline cut to remove sulfur compounds over a 
copper/aluminosilicate adsorbent. The starting materials in prepar- 
ing this adsorbent was a standard commercial aluminosilicate crack- 
ing catalyst (MRTU-38-1-189-65) in the form of beads 3-6 mm in 
diameter. Data presented show that the adsorbent retained its origi- 
nal activity after five regeneration cycles. Since the first fractions of 
treated product are virtually sulfur free, the subsequent treatment 
was continued until the sulfur content of the product stream was on 
the order of 60 ppm by weight, so that the average content of sulfur 
in the entire volume of treated product would not exceed 30 ppm by 
weight, i.e., would meet the specified limit for product use. 5 refs. 


42594 Spectroscopic and x-ray investigation of solid phase 
formed in T-1 fuel in contact with a nitrile rubber. Zrelov, V.N.; 
Avdeev, N.V.; Filatov, P.G.; Afanas’eva, N.A.; Voinova, L.A.; 
Boiko, L.V. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: 
No. 3/4, 311-314(1976). 

Results of an experimental investigation are presented which 
show that during the long-term storage of T-1 fuel in contact with a 
nitrile rubber compounded with zinc oxide, thiuram, and other 
ingredients, particulate matter accumulates in the fuel, consisting of 
light-grey microparticles with sizes up to 200-300. The accumula- 
tion of particulate matter in the fuel is a result of the leaching of zinc 
dithiocarbamate from the rubber during storage, this salt having 
been formed by the interaction of zinc oxide and thiuram under the 
conditions of rubber vulcanization. In order to prevent contamina- 
tion of the fuel with zinc dithiocarbamate, it is recommended that 
nitrile rubbers with thiuram as an ingredient should not be used in 
manufacturing pillow or bladder tanks, linings for rigid fuel tanks, or 
any other equipment that will be in prolonged contact with fuel. 6 
refs. 


42595 Pyrolysis of raffinates from aromatic extraction. Jarecki, 
J. (Politech Warszawska w Plocku, Pol). Przem. Chem.; 55: No. 7, 
359-361(Jul 1976). (In Polish). 

Results of investigations on pyrolysis of raffinate from extrac- 
tion of aromatic hydrocarbons are presented. The following values 
are given: yields of ethylene, propylene, butylenes and butadiene; 
compositions of liquid pyrolytic products. It has been found that the 
yields of the principal pyrolysis products are comparable with yields 
achieved during pyrolysis of benzines from preservation distillation, 
while the content of aromatic hydrocarbons in liquid products is 
higher. These data suggest that the raffinates from extraction of 
=" can be a promising raw-material for pyrolysis installations. 
12 refs. 


42596 Influence of coking crude’s thermocondensation on the 
yield of petroleum coke. Vrbanovic, Z.; Boric, J. Nafta (Zagreb); 27: 
No. 10, 533-540(Oct 1976). (In Serbo-Croatian). 

This paper presents the investigations into the influence of 
temperature and contact time of coking crude’s previous thermocon- 
densation on the yield of petroleum coke. The results of the investi- 
gations into the influence of thermocondensation contact time of 
crude on petroleum coke yield show that the best use of this product 
is obtained if contact time is prolonged. However, this depends on 
the type of coking crude used. 18 refs. 


HEALTH AND SAFETY 


42597 Identification and determination of refinery odors. Riv. 
Combust.; 30: No. 5-6, 162-173(1976). (In Italian). 

This report, which cites current European regulations on 
odors and systems adopted for receiving odor complaints from the 
general public, summarizes the types of compounds which give rise 
to odors from oil refineries and identifies the possible sources of 
these odors. Instrumental and olfactory methods for the identifica- 
tion and measurement of odors are described; in particular, chroma- 
tographic methods for the determination of hydrocarbons and sulfur 
compounds in the atmosphere. A novel method of presenting the 
pe — to highlight the compounds causing bad odors is present- 
ed. 9 refs. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 42560, 42566, 43503, 43504 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 43588 


ERA VOL. 2, NO. 18 


42598 Treatment of lubricating oils from exhausts with furfural 
and calorimetric testing of the ‘neutral solvents’ obtained. Fumasoni, 
S.; Pochetti, F.; Mazzanti, U. (Univ di Roma, Italy). Riv. Combust.; 
30: No. 5-6, 156-161(1976). (In Italian). 

Lubricant fractions of the ‘neutral solvent’ grade were ob- 
tained by furfural extraction of used oils in a semicommercial plant. 
The products obtained can be easily compared to those obtained 
directly from the treatment of crude oil. The qualitative evolutions 
of these lubricants were observed with the aid of a differential 
scanning calorimeter. 6 refs. 


42599 Claus tail gas clean-up processes. II. Goar, B.G. (Goar, 
Arrington and Assoc Inc, Tyler, Tex). Energy Process. /Can.; 68: No. 
3, 32-35(Jan-Feb 1976). 

Available Claus Tail Gas Clean-Up processes represent a 
wide spectrum of process technologies and capabilities of reducing 
SO: emissions to the atmosphere. This second and concluding part 
of a review of clean-up processes deals with dry-bed processes. 
Detailed among these are the SNPA/Lurgi Sulfreen process, Amoco 
CBA (cold bed adsorption) process, Shell Flue Gas Desulfurization 
(SFGD) process, Westvaco process, and SNPA/TOPSOE Catalytic 
Oxidation process. 


42600 Elimination of petrochemical hydrocarbons in activated 
sludge plants. Kaspar, H.; Leidner, H.; Wuhrmann, K. (Eidgenoes- 
sische Technische Hochschule, Duebendorf (Switzerland). Inst. fuer 
Gewaesserschutz und Wassertechnologie; Eidgenoessische Anstalt 
fuer Wasserversorgung, Abwasserreinigung und Gewaesserschutz, 
Duebendorf (Switzerland)). Gas- Wasserfach, Wasser - Abwasser; 117: 
No. 9, 400-403(Sep 1976). (In German). 
5 fi 


igs. 

To what extent the water-soluble and insoluble hydrocarbons 
are microbially attacked by activated sludge is experimentally 
shown. The additional post-treatment of the petroleum hydrocar- 
bons still present in conventional activated sludge plants is indicated. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 42413, 42579, 44144, 44151 


42601 (PB—257 886) Oil spill and oil pollution reports, Novem- 
ber 1975—January 1976. Quarterly report. Melvin, P.; Ross, R.M. 
(California Univ., Santa Barbara (USA). Marine Science Inst.). Jul 
1976. 365p. NTIS $10.50. 

See also report dated Jun 1975, PB—243724. 

This report provides a broad field of coverage of oil pollution 
events, current research, and oil pollution related publications. In- 
cluded are bibliographic citations and summaries of articles from the 
scientific and technical literature, the status and results of current 
research project entries listed in previous reports, additional current 
research projects, oil pollution related patents, and current oil- 
related conferences. (GRA) 


42602 Environmental risk of Beaufort Sea oil spills: a manage- 
ment tool, Lissauer, I.M.; Welsh, J.P.; Hufford, G.L. (U.S. Coast 
Guard Research and Development Center, Groton, CT). Mar. Tech- 
nol. Soc. J.; 11: No. 1, 22-25(1977). 

The environmental data related to the Beaufort Sea oil fields 
are examined to develop methods of delineating coastline areas most 
susceptible to oil spill damage. Minimum impact times and probabil- 
ities of impact are determined for 15 potential oil spill sites on the 
Beaufort Sea continental shelf. An equation is given for calculating 
minimum impact time for a spill to reach the shoreline from any site 
offshore. The only input required to use the equation is the spill site's 
distance (in nautical miles) offshore. The impact time is given in 
hours. The proportionate and addition laws of probability are used 
to calculate impact probabilities. A generalized map is presented 
showing impact probability versus distance offshore. The results 
indicate that a spill offshore of the Alaskan north coast has a high 
probability of reaching the barrier islands and the coastline itself. No 
attempt was made to determine the ecological impact of the oil. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 42622, 43514 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 43858, 43860 


42603 Isothermal flow of viscous fluid down an inclined surface 
restricted by bulkheads, with constant flowrate. Kutyrkin, V.A. 
(Gor'kii Inst of Eng of the Marit Transp, Kuibyshev Fac, USSR). 
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Izv. _— Uchebn. Zaved., Neft Gaz; No. 5, 61-64(1976). (In Rus- 
sian 


The process of flow of the residue of a petroleum product 
down an inclined plane restricted by bulkheads, following the 
moment when a failure of pump operation occurs, is considered. The 
pump discharge is ted as constant. Physical relations are pre- 
sented, in the deduction of which inertial forces originating in the 
liquid have not been taken into account. 


42604 Technical review of the Forties Field submarine pipeline. 
Walker, D.B.L. (British Petroleum Co. Ltd., Sunbury-on-Thames). 
pp 819-829 of In Eight annual offshore technology conference. Vol. 
. Dallas; Offshore Technology Conference (1976). 

From Offshore technolo; conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—-P2. 

The aspects considered in the review and in the discussion of 
the lessons learned are the preliminary design work, test operations, 
construction, inspection, and pipeline connections. (JSR) 


PROPERTIES 
REFER ALSO TO CITATION(S) 42381 


42605 (AD-A—029493) Impact of fuel properties on jet fuel 
Final technical report, Apr 1975—Apr 1976. Dickson, 


availability. 
J.C.; Karvelas, L.P. (Bonner and Moore Associates, Inc., Houston, 


at (USA)). Apr 1976. Contract F33615-75-C-2022. 108p. NTIS 


A study was conducted to analyze the effects that relaxing 
certain jet fuel specification requirements would have on jet fuel 
availability from domestic and foreign sources. The primary objec- 
tive of the study was to determine the most critical specification 
requirements where relaxation could be expected to have an impact 
on availability, and to estimate the effects that changes in these 
critical specifications would have on the refining industry's willing- 
ness to offer jet fuel for sale. The oy tool used in this study 
was a confidential survey of the U.S. Refining Industry. Results 
based on the adjusted survey data indicate that, for domestically 

roduced kerosene-type jet fuels, increases of 20% could be realized 
y relaxing Freeze Point and Final Boiling Point; and increases of 


about 28% could be realized by relaxing Aromatics, Smoke Point, ; 


Freeze Point, and Final Boiling Point P). For naphtha-type jet 
(GRA) increase of 24% for relaxing Freeze Point alone is indicated. 


42606 Determination of kinematic viscosity of Samotlor crude oil 
and cuts from this crude at high pressures. Grigor’eva, B.A.; Kera- 
midi, A.S.; Selivanov, A.K. (Groznyi Pet Inst, USSR). Chem. Tech- 
nol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 3/4, 286-290(1976). 
The rapid growth in energy production, chemical technol- 

ogy, and several other branches of industry is demanding a detailed 
investigation of the thermophysical properties of processed sub- 
stances, over a wide range o ae 2 omg and pressure. One of the 
basic parameters needed in calculating and designing various pro- 
cesses, equipment items, and pipelines is the viscosity. The lack of 
any rigorous theory of the liquid state has led to a situation in which 
most equations for calculating viscosity are of an empirical or 
semiempirical nature. They have been obtained on the basis of 
experimental data for a certain group of substances and cannot be 
lied to other liquids without introducing considerable errors. 
ence, the most reliable method for obtaining valid viscosity data is 
experimental determination. The authors present results from an 
experimental study of the viscosity of Samotlor crude oil and 21 
process cuts from this crude, over a range of temperatures from -37.9 
to +263.7°C and a range of pressures up to 490 bars. The cuts used 
in this work were obtained by distilling the crude oil in a vessel with 
a fractionating column equipped with an adiabatic jacket, and also 
by distillation in a Bogdanov apparatus. Extensive measuring data 
4 tabulated and evaluated by means of mathematical techniques. 4 


STORAGE 
REFER ALSO TO CITATION(S) 43856 


42607 (AD-A—029734) Evaluation of the hazards of static elec- 
tricity in POL systems. Final report, Jun 1974—Dec 1975. Dukek, 
W.G.; Lunt, R.S.; Young, D.A. (Exxon Research and Engineeri 
Co., Linden, N.J. (USA)). Jan 1975. Contract F29601-74-C-0126. 
1Sip. NTIS $6.75. 

Tests were conducted at air bases and in a full-scale rig to 
evaluate the hazards of static electricity in POL systems. Field 
testing at two air bases revealed a low level of charge in JP-4 fuel 
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delivered to aircraft through DOD filter-separators. The low levels 
result from the high conductivity of JP-4 due to the presence of 
approved DOD corrosion inhibitor and the design of filter-separa- 
tors which provide considerable residence time for charge relax- 
ation. Single stage filter separator units were shown to generate less 
charge than older two-stage units. Teflon screens charged at about 
half the level of paper separators. Aluminum hydrant systems were 
(ORA y have a lower charging tendency than carbon steel systems. 


COMBUSTION 


REFER ALSO TO CITATION(S) 42490, 42491, 42492, 42493, 
42494, 42495, 42496, 42497, 44010 


42608 (AD-A—030053) Photographic investigation of modified 
fuel breakup and ignition. Final report, Jan 1973—Dec 1975. Zinn, 
S.V. Jr.; Eklund, T.I.; Neese, W.E. (National Aviation Facilities 
Experimental Center, Atlantic City, N.J. (USA)). Sep 1976. 30p. 
(FAA-NA—76-10). NTIS $4.00. 

Laboratory evaluations were performed to determine the 
flammability characteristics, physical properties, and rheological 
profiles of modified fuel sprays. Photographs were made of fuel 
particles formed by air shearing in the NAFEC Fire Test Facility. 
Ingnition studies of the modified fuel sprays included photographs of 
typical combustion patterns. Comparisons of shear viscosity, droplet 
geometries, and ignitability of the different antimisting fuels clarify 
the effect of polymeric additives on turbine fuel safety, and indicate 
critical criteria for modified fuel specifications. The results of this 
investigation lead to two major conclusions. First, the modified fuel 
spray consists of particles of large size and highly aspherical geome- 
try. Second, although a modified fuel can be flammable in the 
presence of an intense ignition source, all modified fuels tested were 
more difficult to ignite than neat fuel. (Author) (GRA) 


42609 From the combustion research. Holling, H.P. Oel; 14: No. 
12, 348(Dec 1976). (In German). 
2 figs. Short communication only. 


42610 Oil additive burns the excess out of your fuel bills. Martin, 
O. Process Eng.; 57(Feb 1977). 

A fuel additive that improves combustion efficiency in boilers 
is reported. The additive, called R 4000, is manufactured by Triple-E 
(UK), a subsidiary of BOC. The additive introduces in the fuel oil 
selected chemical species which reduce the extent to which pyroly- 
sis and Fae pay occur in each burning oil droplet, allowing 
more of the oil to be burned as vapor and less to be burned as 
essentially solid. The rates of fouling and solids emission are thus 
reduced, and efficiency increased. (JRD) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 43458, 43476 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 42524, 42525, 42526, 42527, 
42529, 42531 


42611 (MERC/CR—77-2) Three Lick Bed: useful stratigraphic 
marker in Upper Devonian shale in eastern Kentucky and adjacent 
areas of Ohio, West Virginia and Tennessee. Provo, L.J.; Kepferle, 
R.C.; Potter, P.E. (Cincinnati Univ., Ohio (USA)). Jan 1977. Con- 
tract E(49-18)-2287;E(40-1)-5201. 58p. Dep. NTIS, PC A04/MF 
AOl. 


The internal stratigraphy of almost any sedimentary re- 
source—be it a coal bed, an evaporite, or an aging oil field pro- 
grammed for secondary recovery—is a vital first step for evaluating 
its full resource potential. Because this is also true of the gas 
potential of the Upper Devonian black-shale sequence of the Appala- 
chian basin, the Three Lick Bed was identified and named as a useful 
marker bed. The bed is in the upper part of the Ohio Shale and its 
equivalents in eastern Kentucky and in nearby Ohio, West Virginia, 
and Tennessee. The Three Lick Bed consists of three greenish-gray 
shale beds separated by fissile, brownish-black shale. These distinc- 
tive greenish-gray shale beds are easily recognized in outcrop in 
seven sections on the east flank of the Cincinnati arch from southern 
Ohio into Tennessee, have a distinctive signature on wire-line logs, 
and can be identified in well cuttings over much of eastern Kentucky 
and adjacent parts of Ohio and West Virginia. The Three Lick Bed 
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correlates with the middle unit of the Gassaway Member of the 
Chattanooga Shale in Tennessee and with the lower part of the 
Camp Run Member of the New Albany Shale in Indiana. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 42550, 42554 


42612 Comparison of externally-refrigerated and expander pro- 
cesses for high ethane recovery. Morgan, D.J. (Stearns-Roger Inc, 
Denver, Colo). Energy Process./Can.; 68: No. 5, 32-34, 36-40(1976). 

The removal of ethane from pipeline gas has attracted interest 
in recent years since ethane is an increasingly valuable raw material 
for petrochemicals. High ethane recovery process can be divided 
into three broad classifications: (1) expander processes; (2) externally 
refrigerated processes; and (3) combinations of (1) and (2) above. In 
this article, basic process designs of an expander process and an 
externally refrigerated process are presented and compared. Based 
on the conditions presented in this comparison, the externally refrig- 
erated (cascade) process offers lower horsepower, whereas the ex- 
pander process would have a lower first cost. 24 refs. 


42613 Upgrading natural gas to ammonia and ethylene. Chrones, 
J.; Padgett, K. (Can Kellogg Co, Toronto, Ont). Energy Process./ 
Can.; 68: No. 5, 42-44, 46, 48-51(1976). 

After a brief review of the present use patterns for natural gas 
in Canada, the authors discuss processing plant requirements to 
upgrade natural gas to ammonia and ethylene, concluding with the 
advantages of an integrated gas processing-petrochemical complex. 
Apart from providing very substantial overall capital savings, this 
combination unit would also permit processing refinements which 
considerably reduce energy, feedstock transportation, and handling 
requirements. 


42614 Methods of determination of the state of the gas conden- 
sate system in the shaft of a well relying on mouth measurements. 
Aliev, S.M.; Benyakh’ya, A. (Az Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 45-46(1976). 
(In Russian). 

The effect of condensate accumulation on the yield of a well 
is determined. In order to solve the problem by relying on mouth 
measurements of the yield of gas and the quantity of the condensate, 
evaluations of their mutual correlation fan ctions are carried out. 
This permits investigation of the statistical relation between them. 
The proposed method makes it possible to establish the period of 
time over which the effect of an accumulation of the condensate at 
the well face on its yield is manifested. 


42615 Claus process: catalytic kinetics. Part 2: COS and CS, 
hydrolysis. Kerr, R K.; Paskall, H.G. (Western Research and Devel- 
opment Ltd., Calgary, Alberta). Energy Process. /Can.; 69: No. 2, 38- 
40, 42-44(1 976). 

COS and CS: hydrolyses were dealt with. Mathematical 
models were specifically developed for CS2 and inferred for COS, 
and applied to several catalysts. The activation energy for CS: 
hydrolysis was found to be 4.05 wy -mole). Synergisms with 

CO:2, H2O, H2S and SOz were studied. Only SO2 severely hampered 
the hydrolysis reaction rates. 


PRODUCTS AND BY-PRODUCTS 


42616 Process for the liquefaction of natural gas. Etzbach, V.; 
Mueller, K. (to Linde A.G.). German(FRG) Patent 2,502,959/A/. 29 
Jul 1976. 19p. (In German). 

2 figs. 

It is the aim of the invention to avoid the known disadvan- 
tages (especially the leak losses) in the existing processes for natural 
gas liquefaction which are working with a closed refrigerating cycle. 
This can be attained by way of a predecomposition of the natural 
gas. The fractions of lagher-boiling hydrocarbons produced, should 
be fed, at least partially, into the refrigerating cycle. In addition, 
some advantageous steps are advised with a view to circulation, heat 
exchange and nitrogen separation. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 42623 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 43470, 43503, 43504 


ERA VOL. 2, NO. 18 


42617 Gas supply in the framework of Austrian energy 
Janaczek, G. (Gas und Waermeversorgungsunternehm, Vienna, Aus- 
tria). Gas, Wasser, Waerme; 30: No. 10, 299-301(Oct 1976). (In 
German). 

Natural gas resources and consumption on national scale are 
discussed. Long-range stabilization of supply is suggested. 


42618 Gas marketing at present. Seubert, F. (Bad Gas und 
Elektrizitaetsversorg, Loerrach, Ger). Gas- Wasserfach, Gas-Erdgas; 
117: No. 11, 483-486(Nov 1976). (In German). 

Components of cost and share of natural gas in energy 
consumption are discussed. Promotional activities and competition 
a I yaaa energy suppliers are described. Natural gas pricing is 
analyz 


42619 Gas appliances and gas marketing. Haase, H. (Fachver- 
band Heiz und Kochgeraete Ind, Hagen, Ger). Gas- Wasserfach, Gas- 
Erdgas; 117: No. 11, 473-475(Nov 1976). (In German). 

Development of gas networks and household utilization as 
related to introduction of appliances for cooking, heating, and 
drying is reviewed. Importance of trans-European natural gas pipe- 
line is emphasized. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 42413 


42620 Sulfur dioxide impact at West Whitecourt. Loman, A.A. 
(INTERA Environ Consult Ltd, Calgary, Alberta). Energy Process./ 
Can.; 68: No. 3, 22-24, 26-28(1976). 

A progress report is presented after three of a five-year total 
environmental study involving 11 sour ” processing plants in a 
4,500 sq mi area of Alberta. The effects of ambient sulfur dioxide on 
the environment are examined. The 11 point sources of sulfur 
dioxide produce combined emissions totaling 750 long tons/day of 
sulfur. The primary emphasis was on determining the effects of 
sulfur gas emissions from the gas plants on soils in the study area. 


42621 Experiences with gassing of plants. Ernst, W. (Univ Tue- 
bingen, Ger). Gas- Wasserfach, Gas-Erdgas; 117: No. 10, 433-439(Oct 
1976). (In German). 

Effects of natural gas on plant growth are investigated. Meth- 
ane content of soils is determined and found to be proportional to 
gain in crop weight both in greenhouses and fields. 6 refs. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 43514 


42622 Proposed revision of unit or cooperative agreements for oil 
and gas interests, Fed. Regist. (Wash., D.C.); ai: No. 238, 53814- 
53823(9 Dec 1976). 

From Proposed Rules, 30CFR226, Department of the Interi- 
or, Geological Survey. Unit or cooperative agreements. 

Changes in the current regulations are proposed in order that 
the regulations may better reflect the current procedures and prac- 
tices followed by the U.S. Geological Survey in its processing and 
approval of Federal oil and gas interests in accordance with the 
Mineral Leasing Act of February 25, 1920, and the amendments 
thereto. The amendments cover requirements to be met by holders 
of Federal oil and gas leases who wish to unite with each other, or 
jointly or separately with others in collectively adopting and operat- 
ing under a cooperative or unit plan for development of any oil or 
gas pool, field, or like area. Such agreements may be initiated by 
lessees, or where in the interest of natural resource conservation, 
they may be required by the USGS. (PCS) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 43857 


42623 (AD-A—030619) Fire safety aboard LNG vessels. Final 
report. Welker, J.R.; Brown, L.E.; Ice, J.N.; Martinsen, W.E.; West, 
H.H. (University Engineers, Inc., Norman, Okla. (USA)). Jan 1976. 
Contract DOT-CG-42355-A. 295p. (UE—293-FR). NTIS $9.25. 

This reports results of an analytical examination of cargo spill 
and fire hazard potential associated with the marine hetdiing of 
liquefied natural gas (LNG) cargo. Principal emphasis was on cargo 
transfer operations at receiving terminals, and more specifically, on 
the LNG tanker’s cargo handling and hazard sensing and control 
equipment and operations. Analytical procedures included historical 
(statistical) analysis of failure incidents for land-based and marine 
LNG operations and for operations with analogous cargoes, formal 
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fault tree analysis of a ‘composite’ LNG tanker cargo and hazard 
control systems, calculation of magnitudes of potential hazards, 
estimation of on-site (shipboard and immediate environs) risk of fire 
fatality for a range of spill sizes, and calculation of fire control 
capabilities provided by ft) regulation, (2) current shipfitting prac- 
tice, and (3) a most effective, practical system. Despite present hi 
quality standards of design, construction, and materials for LNG 
tanker cargo handling equipment, hazard control systems are neces- 
sary. With hazard control systems based on design spill sizes, risk of 
onsite fire fatality can be reduced to at least 10 to the -10th power 
fatalities per person-hour exposure in the hazardous zone. Risk from 
cargo spills caused by an LNG tanker being rammed while docked 
at the terminal may also be excessive. Published U.S. regulations and 
codes and foreign codes and rules do not now specify protection and 
prevention systems which would provide the estimated reduction in 
risk needed to achieve the suggested tolerable level (10 to the -10th 
power fire fatalities per hour exposure). (GRA) 


42624 Applied problems of solving linearized equations of un- 
steady flow of gas in pipelines. Garlyauskas, A.I.; Feigin, V.1.; 
Bulanaya, M.E. Izv. Akad. Nauk SSSR, Energ. Transp.; No. 4, 134- 
139(1975). (In Russian). 

Problems of linearization of nonlinear equations of gas dy- 
namics by introducing an addition member into the heat transfer- 
t equation are considered. An evaluation of the exactness of the 
solutions of the linearized equations of the unsteady flow of gas in 
pipes is given. Errors of the linearization methods, consisting in a 
simple transfer of the methods for drop-like liquids to gas media, are 
discussed. 


42625 Ship with container to transport liquefied gas. Johnson, 
P.R.; Teymourian, J.; Rothrock, E.W.; Kircik, W.J.; Lange, K.W. 
(to Chicago Bridge and Iron Co.). German(FRG) Patent 2,504,467/ 
A/. 14 — 1975. 23p. (In German). 

5 


gs. a 
The invention deals with ships suitable for transporting cold- 
producing liquefied gases and with the transport container for this. 
According to the invention, a transport container is designed in the 
ship's hold which has a metallic jacket and consists of the following 
parts: A flat metallic floor, a spherical upper section and a ring- 
s connecting section. Between the ship’s hold and the contain- 
er floor, there is a loadable insulation upon which the container floor 
rests. Details and features of the invention are illustrated by several 
diagrams. 
42626 Selection of the optimal design variant of a main gas 
pipeline taking account of cooling arrangements. Sukharev, M.G. 
(Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 80-84(1976). (In Rus- 


jan). 

A method of selection of an optimal technological scheme of 
compression and cooling when designing particular main gas pipe- 
lines is proposed. An algorithm determines locations of compressor 
stations from among a number of preset points, the quantity and 
diameters of pipes in each sector, the diagram of connection of gas 
pumping plants, and the degree of gas cooling. The minimum of 
reduced costs is considered as the optimality criterion. The algo- 
rithm is based on the method of ordered variant runover (dynamic 
programming) in the pressure and temperature space and is realized 
on medium-class computers. 


42627 Development of Arctic marine pipelaying techniques. 
Kaustinen, O.M. pp 795-801 of In Eight annual offshore noon 4 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore ore, conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

In planning the construction of a natural gas come from the 
Canadian Arctic Archipelago to the mainline, the three major prob- 
lems were the shortness of the open water season and, therefore, the 
necessity of working from the ice, the bathymetry of the channels to 
be crossed, and possible ice scour from movement of icebergs 
through the channels. The results obtained in the study of each of 
these problem areas and the crossing methods developed are dis- 
cussed in some detail. (JSR) 


42628 Isothermality condition when investigating unsteady pro- 
cesses in gas pipelines. Lur’e, M.V. (Moscow Inst of Petrochem and 
Gas Ind im. I.M. Gubkim, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
No. 7, 147-151(Jul 1976). (In Russian). 

It is shown that the velocity of propagation of waves in a gas 
pipeline is found to be close to the adiabatic velocity of sound 
calculated for the temperature of quasiisothermal conditions. A 
system of equations of the work of gas dynamics in a pipeline for a 
one-dimensional problem is presented. 


42629 Gas dynamics of pipes with a 22nd group ball packing. 
Batishchev, Ya.F. (Voronezh Technol Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 7, 151-154Jul 1976). (In Russian). 
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An experimental investigation of gas dynamics of pipes with a 
22nd group ball packing is considered for isothermal flow of gas in 
them within the range of variation of the Reynolds numbers from 7 
to 23,000. (The 22nd group of oe with ball packing has the 
following characteristics: D/d=2.630-2.707; L/d5; where D--inter- 
val pipe diameter, m; d--ball diameter, m; L--length (height) of the 
pipe with ball packing, m). Within the range investigated five 
regions of gas dynamics are established, criterial equations are de- 
rived for each of them, and boundaries of their existence are deter- 
mined. Based on the gas dynamic investigation, it is shown that, 
contrary to the generally accepted opinion, pipes with ball oases 
of the 22nd group cannot be utilized as sensors for the Hughes 
flowmeter. 9 refs. 


42630 ‘Gas tanker ships’ with particular consideration of ships for 
the transport of liquefied natural gas. Koerte, G. (Howaldtswerke - 
Deutsche Werft, Kiel (Germany, F.R.)). Dtsch. Hebe- Foerdertech.; 
22: No. 9, 98(Sep 1976). (In German). 

Short communication only. 


42631 Baumgarten natural g°s compressor station of OMV AG. 
Elnrieder, J.; Pinter, K. (OEMV, Austria). Erdoel-Erdgas Z.; 92: No. 
10, 329-333, 335(Oct 1976). (In German). 

Under the natural gas supply agreement between the USSR 
on one hand and Austria and Italy on the other, a gas transmission 
line had to be built. At the starting point and along this gas pipeline a 
number of compressor stations were erected to increase pressure and 
compensate for pressure losses, respectively. This article describes 
the Baumgarten compressor station which was erected at the starting 
point of this gas pipeline. General technical and control engineering 
concepts on which the station is based are explained. Basic mechani- 
cal and control functions of the compressors and the compressor- 
driving turbines are also described. 


42632 Computer application for automatic control of a natural 
gas distribution system. Fischer, U. (Saar-Ferngas, Saarbruecken, 
Ger). Erdoel-Erdgas Z.; 92: No. 10, 335-338(Oct 1976). (In German). 

This article describes the use of computers for automatic 
control of a West German natural gas distribution system which is 
shared by several users. The main task here is to control the flow of 
natural gas so that only the contracted amounts of gas are with- 
drawn from the distribution system by each of the users who are 
thus able to avoid the penalties imposed for overwithdrawal. The 
computers coupled with the telemetering facilities of this joint 
distribution system are discussed, and the computer program used is 
described in detail. 


42633 Oberliegende automated gas receiving station of the Ham- 
burg gas works. Mallee, H. (Hamburger Gaswerke, Ger). Erdoel- 
Erdgas Z.; 92: No. 10, 338-342(Oct 1976). (In Germen). 

Concepts involved in the planning and construction of the 
Oberliegende fully automated gas receiving station, which is part of 
the natural gas distribution system in the Hamburg area, are dis- 
cussed. Special attention is focused on the single elements of regulat- 
ing and metering lines, as well as on the construction of the building 
which houses the station. Finally, the remote control and monitoring 
facilities are considered. 


42634 Flow control of reciprocating compressors. Kolnsberg, A. 
(Ruhrgas, Essen, Ger). Erdoel-Erdgas Z.; 92: No. 10, 343-346(Oct 
1976). (In German). 

Turbine/compressor units and reciprocating compressors are 
used in pipeline operations for the transmission of natural gas and 
coke-oven gas. Reciprocating compressors are normally driven by 
gas engines; frequently so-called integral units are installed. The 
wide field of integral unit automation is discussed by using the flow 
control in reciprocating compressor stations as an example. The 
paper deals with the factors influencing the flow through the station 
and shows how the flow rate can be controlled on a continuous or a 
non-continuous basis by changing these factors. All methods used in 
this process have certain benefits and drawbacks. Quite often, sever- 
al methods are, for this reason, combined in pipeline operations. an 
existing station is described to explain this type of flow control. 5 
refs. 


42635 Determination of the longest permissible distance between 
expansion compensators in gas transmission pipelines. Huening, R. 
(Fachhochschule Muenster, Burgsteinfurt (Germany, F.R.). Fach- 
bereich Versorgungstechnik). Gas- Wasserfach, Gas-Erdgas; 118: No. 
1, 12-15(Jan 1977). (In German). 

5 figs.; 1 tab.; 7 refs. 

In order to effectively protect long-distance gas pipelines 
against mountain damage in the areas in which underground mining 
is done, expansion compensators must be built in at certain distances. 
The tests to determine the slippage resistance and the highest permis- 
sible distance of expanders Lsub(max) in a transmission line NW 600 
having a plastic insulation are described in this work. In addition, a 
way of calculating the Lsub(max) value from the existing data for 
pipes of varying diameter and different insulating material is shown. 
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42636 Problems encountered in using jacket pipes of steel for 

gas transmission lines. Reuter, G. (Thyssengas 
G.m.b.H., Duisburg (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 
118: No. 1, 20-22(Jan 1977). (In German). 

From Discussion meeting concerning gas; Nuernberg, Ger- 
many, F.R. (28 - 29 Oct 1976). 

7 refs. 

Jacket pipes were used earlier to a large extent for long- 
distance gas pipelines as a safety measure to prevent outer corrosion 
on parts of the piping which were hard to get at, especially on 
crossings with traffic routes. Through the introduction of the ca- 
thodic protection process and improvement of the pipe cladding, 
jacket pipes have completely lost their importance as corrosion 
protection measure. They even have a negetive effect when cathodic 
protection is applied and are susceptible to failures. Jacket pipes are 
only of use when traffic routes must be crossed by means of through- 
pressing and it is technically not possible to directly press through 
the transport pipeline. 


PROPERTIES 


42637 Recent investigations on natural gas trace elements. Lom- 
merzheim, W. (Thyssengas, Duisburg-Hamborn, Ger). Gas- Wasser- 
fach, Gas-Erdgas; 117: No. 10, 430-432(Oct 1976). (In German). 

Analysis of samples from the Netherlands by various methods 
is presented. Very low percentages of impurities are found in negligi- 
ble quantities. 5 refs. 


COMBUSTION 


REFER ALSO TO CITATION(S) 43580 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 43458 


RESERVES AND EXPLORATION 


42638 (GJBX—37(77)) Stratigraphy and sedimentology of radio- 
active Devonian—Mississippian shales of the central Appalachian 
Basin. Final report, April 1, 1975—December 31, 1976. Provo, L.J. 
(Cincinnati Univ., Ohio (USA)). 1976. Contract EY-76-C-13-1650. 
104p. Dep. NTIS, PC A06/MF AO1. 

In eastern Kentucky and nearby, the Ohio Shale—a radioac- 
tive, black, organic-rich shale of Late Devonian age—consists of two 
dominant lithologic types, which occur in a distinctive stratigraphic 
sequence. These two lithologies are brownish-black, organic-rich 
shale and greenish-gray, organic-poor shale and mudstone. Five to 
seven stratigraphic subunits can be recognized easily in both the 
subsurface and outcrop and are traceable over most of eastern 
Kentucky and into parts of adjacent states. These seven units are the 
Cleveland Shale, Three Lick Bed, Upper, Middle, and Lower Huron 
Shales, Olentangy Shale, and Marcellus Shale. Black shale within the 
Ohio Shale in Kentucky typically contains 30 ppM uranium, while 
lighter-colored, organic-poor shale contains only 15 ppM. Uranium 
content of samples from five stratigraphic subunits in Kentucky 
ranges from 6 to 74 ppM; average content is 27.7 +- 3.2 ppM at 90 
percent confidence limits. For all samples from Ohio, Kentucky, 
Tennessee, and Alabama, average uranium content is 32.9 +- 3.9 
ppM at 90 percent confidence limits, with the amount of uranium 
varying from 1 to 106 ppM. The amount of uranium varies with 
lithology and geographically. The samples richest in uranium are 
those black shales from Tennessee and Alabama. In Kentucky, the 
thickest, most uraniferous units are the Cleveland Shale and the 
Lower Huron Shale, and the entire formation in the state is estimat- 
ed to contain 6.28 x 10’? tons of uranium. Black shales of Late 
Devonian age have a widespread geographic distribution in North 
America and on three other continents. The depositional settings of 
these black shales include: (1) shallow, cratonic seas, (2) distal facies 
of turbidites, and (3) basinal facies associated with reefs. The first 
two of these environments characterize the Ohio Shale and its 
equivalents in the central Appalachian Basin. 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 42538, 42715 
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42639 (PB—256516) The production of oil from Intermountain 
West tar sands deposits. Final report. Glassett, J.M.; Glassett, J.A. 
(Eyring Research Inst., Provo, Utah (USA)). Mar 1976. Contract 
$0241129. 98p. NTIS $5.00. 

Six tar sand deposits in the Intermountain West, each contain- 
ing more than 1 billion barrels of oil in place, are identified. All of 
these deposits are in eastern Utah and contain a total of 28 billion 
barrels of oil. The names of the six deposits, arranged in descending 
order of desirability for large-scale surface mining oil recovery 
operations, are as follows: Sunnyside, Tar Sand Triangle, Asphalt 
Ridge, P.R. Spring, Circle Cliffs, and Hill Creek. An overview of 
each deposit is presented including geology, surface mining varia- 
bles, chemical processing variables, environmental aspects, and eco- 
nomics. A comparison of Utah tar sands and Athal Alberta, 
Canada tar sands is also presented. The report contains an extensive 
bibliography of publications on tar sand deposits, mining, and pro- 
cessing methods. (GRA) 


42640 Structural significance of lineaments visible on aerial 
photos of the Athabasca oil sands area near Fort MacKay, Alberta. 
Babcock, E.A.; Sheldon, L.G. (Alberta Res Counc, Edmonton). 
Bull. Can. Pet. Geol.; 24: No. 3, 457-470(Sep 1976). 

Patterns made by lineaments mapped on aerial photos of the 
Fort MacKay area, Alberta, suggest that many of the lineaments are 
structural in origin. Most are probably the surface expression of 
joints in bedrock showing as vegetational and topographic align- 
ments at the surface. The lineaments predominantly trend north- 
south and northwest-southeast, parallel to some field-measured joint 
sets in the McMurray and Waterways Formations. It is believed that 
the lineaments give a fairly accurate indication of joint-set orienta- 
tions within the McMurray Formation. 15 refs. 


OIL PRODUCTION, RECOVERY, AND REFINING 


IN SITU METHODS, TRUE AND MODIFIED 


42641 (UCRL—52000-77-2, pp 19-29) Progress in oil-shale re- 
search, Feb 1977. 

In Energy and technology review. 

Oil shale today appears to offer the best chance of providing 
substantial quantities of synthetic fuels at competitive prices. Oil- 
shale deposits in Colorado, Utah, and Wyoming contain more oil 
than Middle East petroleum reserves. The Piceance Basin in western 
Colorado contains the bulk of these oil-shale resources that are 
economically recoverable, of which 350 billion barrels are thought 
to be exploitable with LLL’s rubble in situ extraction (RISE) 
method. Like other modified in situ processes, RISE calls for break- 
ing up the shale by mining methods and heating it underground to 
free the oil. Modified in situ extraction now appears to be the prime 
contender for commercial exploitation, with an excellent chance for 
large-scale field testing. Although more research and development 
are clearly needed, advances have been made toward realizing the 
RISE concept since the last report. Important theoretical and experi- 
mental results to date are summarized. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 42611 


42642 Comparative characteristics of alcohol-benzene and ether 
extracts of kuckersite kerogen. Urov, K.E. (Inst of Chem of the Est 
SSR). Solid Fuel Chem. (USSR) (Engl. Transl); 9: No. 5, 55- 
56(1975). 

An experimental program is described in which the compara- 
tive extraction of the organic component of the combustible shale 
kuckersite was performed with a mixture of benzene and methanol 
(3:1 by volume) and with diethyl ether. The experiments were 
performed on a kuckersite concentrate obtained by centrifuging 
shale that had been treated with 5% acetic acid from aqueous 
solutions of calcium chloride. Hydrocarbons obtained were c - 
terized by means of chromatography. It is shown that the yields of 
extracts are similar, but diethyl ether extracts from kerogen more 
a hydrocarbons, especially C$sub 20$-C$sub 25$ n-al- 

anes. 2 refs. 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 42642 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 42410, 42411 
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FISSION FUELS 


REFER ALSO TO CITATION(S) 43476 


RESERVES 
REFER ALSO TO CITATION(S) 42638, 43458 


42643 (ERDA—77-59) Survey of uranium industry views con- 
cerning U.S. uranium resources and U.S. uranium production activi- 
ties. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA)). 15 Apr 1977. 13p. Dep. NTIS, PC A02/MF AOI. 

This survey was conducted to obtain current views from the 
uranium industry as to the extent of U.S. uranium resources and 
projected U.S. uranium production capabilities as related to U.S. and 
worldwide demand for uranium to fuel civilian nuclear power 
plants. 


42644 (GSCan-P—75-38, pp 1-17) Part 1: determination of ra- 
dioactive disequilibrium in uranium ores by alpha-spectrometry. Kil- 
leen, P.G.; Carmichael, C.M. 1976. 

In Radioactive disequilibrium determinations. 

An a-spectrometric method of detecting the presence of 
disequilibrium in the 7°*U decay series has been developed. A silicon 
semi-conductor detector and a 1024 channel pulse height analyzer 
were used to obtain alpha particle energy spectra of uraniferous 
rocks and minerals. ‘Infinitely thick’ sources were used to avoid the 
problems involved in preparation of ‘infinitely thin’ sources. The 
method involves the generation of theoretical energy distributions 
for infinitely thick sources. Complete theoretical spectra were com- 
puted for comparison with experimentally obtained alpha particle 
energy spectra of rocks and minerals. The presence and extent of 
disequilibrium in the *°*U decay series in a rock is determined from 
the residual spectrum obtained by subtracting a fitted theoretical 
spectrum from the measured spectrum of a rock. 


42645 (GSCan-P—75-38, pp 19-48) Part 2: radioactive disequi- 
a investigations, Elliot Lake area, Ontario. Ostrihansky, L. 

In Radioactive disequilibrium determinations. 

A method of investigating the state of radioactive equilibrium 
of the ***U decay series in uranium ores has been developed. The 
technique utilizes a Ge(Li) detector to measure parts of the low 
energy gamma-ray spectrum and a Nal(T1) detector for high ener- 
gies. Application of the method to rocks from the Elliot Lake 
uranium mining area shows a considerable degree of disequilibrium 
in surface samples. The degree of disequilibrium appears to relate to 
the levels of uranium concentration, and rapid changes in the state of 
equilibrium can occur over short distances. Although measurements 
are suitable for uranium ores, considerable uncertainty is possible at 
lower concentration levels, primarily due to the inherent low sensi- 
tivity of the Ge(Li) detector. 


42646 (LA—6758-C, pp 239-273) Clustering problems for geo- 
chemical data. Kane, V.E.; Larson, N.M. (Union Carbide Corp., Oak 
Ridge, TN). Apr 1977. 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

In Proceedings of the second ERDA statistical symposium . 

The Union Carbide Corporation, Nuclear Division, Uranium 
Resource Evaluation Project uses a two-stage sampling program to 
identify potential uranium districts. Cluster analysis techniques are 
used in locating high density sampling areas as well as in identifying 
potential uranium districts. Problems are considered involving the 
analysis of multivariate censored data, laboratory measurement 
error, and data standardization. 


42647 (TID—27593) Investigation of Alaska’s uranium potential. 
Part I. Special report 12. Eakins, G.R.; Forbes, R.B. (Alaska State 
Dept. of Natural Resources, College (USA). Div. of Geological and 
Geophysical Surveys). 1976. Contract E(05-1)-1627. 396p. Dep. 
NTIS, PC A17/MF A01. 

Of the various geographical regions in Alaska that were 
examined in an exhaustive literature search for the possibility of 
uranium—either vein-type or sedimentary—six offer encouragement: 
the Copper River Basin, the alkaline intrusive belt of west-central 
Alaska and Selawik Basin area, the Seward Peninsula, the Susitna 
Lowland, the coal-bearing basins of the north flank of the Alaska 
Range, the Precambrian gneisses of the USGS 1:250,000 Goodnews 
quadrangle, and southeastern Alaska, which had the sole operating 
uranium mine in the state. Other areas that may be favorable for the 
presence of uranium include the Yukon Flats area, the Cook Inlet 
Basin, and the Galena Basin. 
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42648 (USGS-OFR—76-879) Uranium potential of the Texas 
coastal Dickinson, K.A. (Geological Survey, Reston, Va. 
(USA)). 1976. 13p. TIC. 

The uranium potential of the Tertiary rocks of late Eocene 
and younger ages in the Texas coastal plain are evaluated. This 
evaluation of uranium potential in east Texas is based entirely on the 
literature. There are three uranium areas in south Texas named for 
the counties of their principal occurrence: Karnes, Live Oak, and 
Duval. The potential resources of the various parts of the south 
Texas coastal plain are discussed from the standpoint of the factors 
affecting deposition of epigenetic uranium deposits. Potential re- 
source figures are 100,000 tons of probable resources, 128,000 tons of 
possible resources, and 31,000 tons of speculative resources. (LK) 


42649 Prospects for the U.S. uranium industry. Prast, W.G. Min. 
Mag.; 135: No. 4, 349-357(Oct 1976). 

The author examines the U.S. uranium mining and processing 
industry and its growth prospects in the light of the rapidly increas- 
ing demand for the metal from the nuclear power industry. Esti- 
mates of the U.S. uranium reserves are reviewed along with explora- 
tion or production, milling and foreign trade in uranium. The 
current U.S. policy toward uranium enrichment is also briefly dis- 
cussed. 8 refs. 


EXPLORATION 
REFER ALSO TO CITATION(S) 42649, 42747 


42650 (GJBX—28(77)) Investigation of Alaska’s uranium poten- 
tial. Part 1. Reconnaissance program, West-Central Alaska and 
Copper River basin. Part 2. Uranium and thorium in granitic and 
alkaline rocks in Western Alaska. Eakins, G.R.; Jones, B.K.; Forbes, 
R.B. (Alaska State Dept. of Natural Resources, College (USA). Div. 
of Geological and Geophysical Surveys). Feb 1977. Contract EY-76- 
X-05- wy — (GJO— 1639). Dep. NTIS, PC A10/MF AOI. 
reconnaissance program was conducted in west- 
central yoo and in the Copper River basin—Chitina River valley 
area to aid in determining the uranium potential of the state. Division 
rsonnel also submitted samples from the Healy, Eagle, and Char- 
ey River quadrangles. Collected were 916 stream-sediment samples 
and 427 bedrock samples for uranium, thorium, and potassium oxide 
determinations, and 565 water samples for uranium analyses. A 
statistical analysis of the determinations was made using a computer 
at the University of Alaska. Thresholds, anomalies, and U:Th ratios 
were calculated for eight separate regions. Anomalous values of the 
U, Th, and K20O, and radiometric measurements are discussed. A 
combination of all uranium exploration techniques is needed to 
locate potential uranium deposits in Alaska. Correlations between 
aerial and a radiometric surveys and geochemical surveys 
were often lacking, indicating that each method may or may not be 
effective, depending on local conditions. One hundred and eight 
rock samples were selected from traverses across five plutons in 
western Alaska and analyzed for uranium, thorium, and potassium. 
The highest uranium concentrations detected were 86 and 92 _ 
from a mineralized dike intrusion zone in the Selawik Lake 
plex. Analysis of individual plutons yields strong correlations be- 
tween mineralogy and radioactivity. The mineralogical variable that 
correlates with uranium or thorium varies from one pluton to the 
next. Based on these correlations, mineralogical guidelines are of- 
fered for the selection of uranium enriched variants in four of the 
five plutons. 


42651 nena Aton Hydrogeochemical and stream sediment 
reconnaissance: eastern United States. Savannah River Laboratory 
quarterly report, January—March 1977, (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Plant). 1977. Contract 
EY-76-C-09-0001. 41p. (DPST—77-138-1). Dep. NTIS, PC A03/MF 
AOl. 

The report summarizes the accomplishments and status of 
SRL’s part in the National Uranium Resource Evaluation (NURE). 
SRL, is responsible for completing a water and stream sediment 
survey in 25 states in the eastern United States. NURE is an ongoing 
program of ERDA’s Grand Junction Office which includes the 
development and compilation of geologic and other information 
with which to assess the magnitude and distribution of uranium 
resources and determine areas favorable for the occurrence of urani- 
um in the U.S. 


42652 Comparison of neutron activation delayed neutron count- 
ing versus fluorometric analysis in large-scale geochemical exploration 
for uranium, Garrett, R.G.; Lynch, J.J. (Geological Survey of 
Canada, Ottawa, Ontario). pp 321-332 of In Exploration for uranium 
ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr 1976). 

A comparison is made between uranium determined by fluor- 
ometric and delayed neutron activation methods for a regional 
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geochemical reconnaissance in Saskatchewan. Control experiments 
demonstrate that manganese levels in excess of 1000 ppm in the lake 
sediment sample material cause serious oT of uranium-in- 
duced fluorescence in the fluorometric analyses. The importance of 
this quenching is demonstrated in the reconnaissance data. Although 
anomalous patterns are not seriously modified if they coincide with 
areas of low manganese content it is demonstrated that regional 
patterns and relationships are significantly modified. Therefore inter- 
pretation of fluorometric data for uranium has to be interpreted with 
special care. 


42653 (UCID—16911-76-4) Hydrogeochemical and stream-sedi- 
ment survey of the National Uranium Resource Evaluation (NURE) 
program: western United States. Quarterly progress report, October— 
December 1976. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Mar 1977. Contract W-7405-ENG-48. 19p. Dep. 
NTIS, PC A02/MF AO1. 

Field work was completed for two orientation study areas in 
the Northern Rocky Mountain Province (Washington and Idaho), 
and planning is underway for three orientation studies in the south- 
ern Basin and Range Province (Arizona). Work continued on new 
office and laboratory facilities. Completion is scheduled for early in 
the second quarter of FY 1977. Planning and site selection were 
completed for reconnaissance surveys in west-central Utah and 
pon Nevada scheduled for the third quarter of FY 1977. Instal- 
lation of the delayed-neutron counter and instrumental neutron- 
activation analysis system is nearly complete and the system will be 
operational next quarter. ‘ 


42654 Manitoba staking follows uranium reconnaissance. Haugh, 
I. West. Miner; 49: No. 10, 27(Oct 1976). 

The release, on March 24, 1976, of data from the joint federal- 
provincial uranium reconnaissance program in northwestern Manito- 
ba generated much staking activity. The program combined an 
airborne radiometric survey over 25,000-square miles with lake 
sediment sampling over a large area. These surveys revealed region- 
al uranium concentration substantially higher than background over 
approximately 8% of the area covered and, in the geological setting 
of that region, indicate a favorable environment for economic urani- 
um concentration. The release, on June 22, 1976, of the results of the 
airborne electromagnetic (INPUT)-magnetic survey over the Lynn 
Lake area also generated much staking activity. This survey dis- 
closed a number of new anomalies not picked up by previous 
airborne geophysical surveys and better defined many that were 

own. 


42655 Uranium activity in Saskatchewan. West. Miner; 49: No. 
10, 33(Oct 1976). 

A review of some of the exploration work and of the projects 
for which production is planned or already taking place. Most of the 
current activity is on the rim of the Athabasca sandstone formation, 
which runs some 200 miles east-west and 100 miles north-south in 
the northern part of the province. About 50 companies have interests 
in the area, and some 40 of these are in the Key Lake area in the 
southeast sector of the rim. 


MINING 
REFER ALSO TO CITATION(S) 42649 


42656 Solution mining (in situ leaching). a literature survey. 
Lackey, J.A. AMDEL (Aust. Miner. Dev. Lab.) Bull; No. 19, 40- 
61(Apr 1975). 

The current state-of-the-art of solution mining or ‘in situ’ 
leaching is reviewed and the major aspects of technology and 
techniques described. This method has received increasing attention 
in the last few years as it offers attractive possibilities in improving 
the environmental impact of mining, utilisation of the whole of the 
ore, and cost of savings in comparison with conventional mining and 
treatment of ore. While the extraction of evaporites, sulphur, etc., by 
solution mining is well-established, emphasis is placed in this review 
y — extraction of metals from their ores, particularly uranium. 

efs. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 42709 


42657 Compound method for the continuous enrichment of nucle- 
ar fuels. Puchala, H.H. German(FRG) Patent 2,443,878/A/. 22 Apr 
1976. 4p. (In German). 

A method is suggested to enable fossil fuels (such as coal, 
asphalts, oils) to be economically processed with about 0.1 kg 
uranium per ton raw material and thus enrich the nuclear fuels. The 
compound method designs the production of calcium carbide and 
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utilization of the waste heat, where the nuclear fuels are enriched in 
lime mud. Multiple recycling and addition of nuclear fuel containing 
flux materials where necessary (e.g. non-regenerable ion exchange 
resins) as well as the inclusion of further process steps are to reduce 
the costs. 


42658 Cost saving techniques developed for lower grade uranium 
ores. Marshall, P. Nucl. Eng. Int; 22: No. 254, 66-68(Mar 1977). 

Some brief notes are presented on cheaper techniques for 
dealing with lower grade uranium ores that were discussed at the 
International Symposium on Geology, Mining and Extractive Pro- 
cessing of Uranium, held in London, January 1977. Details are given 
of the bacterial leaching process, known as Ferric Bacterial Regen- 
eration/Recycle, develo by the Warren Spring Laboratory and 
the UKAEA. Dilute acid slurry leaching and strong acid leaching 
methods are compared. Reference is also made to a Spanish static 
ro oe processing and to in-situ leaching test programmes in 
the USA. 


42659 Hydrometallurgy. Derry, R. (Warren Spring Lab., Ste- 
venage (UK)). Chem. Ind. (London); No. 6, 222-223(19 Mar 1977). 

A brief review is given of research in hydrometallurgical 
processes. These processes involve the recovery of metal values 
from ores and concentrates by processes based on aqueous solution 
chemistry. Special emphasis is given to application of these processes 
to U extraction from finely ground ore. 


ENRICHMENT 


42660 Separation of isotopes by a blow-flow type diffuser. Iso- 
mura, S.; Nakane, R. (Institute of Physical and Chemical Research, 
Wako, Saitama (Japan)). Rikagaku Kenkyusho Hokoku; 52: No. 2, 68- 
76(Mar 1976). (In Japanese). 

In the gaseous diffusion process, the boundary layer effect 
which is caused by the gas flowing along the membrane wall reduces 
separation. A blow-flow type diffuser, in which the gas is fed 
vertically toward the membrane wall, has been developed in order 
to eliminate the boundary layer effect. From experiments of the 
separation of argon and uranium isotopes by a diffusion cascade 
equipment using these diffusers, it was shown that the blow-flow 
type diffuser could almost eliminate the boundary layer effect at a 
relatively slow flow rate of the gas (about 40 l/min) compared with 
the ordinary one. 


42661 Method of isotope separation by chemi-ionization. (to 
Energy Research and Development Administration). Netherlands 
Patent 7,605,452/A/. 21 May 1976. 10p. (In Dutch). 

Priority 23 May 1975, USA; | fig. 

A method is described for separating specific isotopes present 
in an isotopic mixture by aerodynamically accelerating a gaseous 
compound to form a jet of molecules, and passing the jet through a 
stream of electron donor atoms whereby an electron transfer takes 

lace, thus forming negative ions of the molecules. The molecular 
ions are then passed through a radiofrequency quadrupole mass filter 
to separate the specific isotopes. This method may be used for any 
compounds having a sufficiently high electron affinity to permit 
negative ion formation, and is especially useful for the separation of 
plutonium and uranium isotopes. 


GASEOUS DIFFUSION 


42662 (JAERI-M—6455) Static characteristics of the gaseous 
diffusion cascade with process gas loss from com: shaft seal. I. 
Ideal and quasi-ideal cascades. Naruse, Y.; Matsuda, Y.; Maruyama, 
Y.; Aochi, T. Japan Atomic ee, Research Inst., Tokyo). Mar 
1976. 53p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


In the gaseous diffusion plant for uranium enrichment, high 
degree of gas-tightness is required. However, small loss of the 
process gas is unavoidable. With increase of loss, the yield decreases 
in the given cascade. The cascade with a loss must be larger in scale 
to produce the equivalent quantity. The basic equations are derived 
for analyzing static characteristics of both the ideal and the quasi- 
ideal cascades with losses. Effects of the separation factor and 
—- concentration on the static characteristics are also de- 
scribed. 


42663 (JAERI-M—6501) Static characteristics of the gaseous 
diffusion cascades consisting of two-com it diffusers. Naruse, 
Y.; Matsuda, Y.; Maruyama, Y.; Aochi, T. (Japan Atomic Ener 
Research Inst., Tokyo). Mar 1976. 6lp. (In Japanese). Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 

In the gaseous diffusion plant for uranium enrichment, the 
number of stages in cascade are determined by the stage separation 
factor. In order to improve the stage separation factor, it is proposed 
to divide each diffuser into two compartments. Static equations are 
derived for two types of cascades with the two-compartment diffus- 





SEPT. 30, 1977 


ers and applied for 5000 and 8750 ton-SWU/yr plants. The results 
are compared with those in the ordinary cascade. 


LASER EXCITATION 


42664 Laser separation of isotopes. McGeoch, M. (Imperial 
Coll. of Science and Technology, London (UK)). New Sci.; 73: No. 
1037, 262-263(3 Feb 1977). 

Possible methods for the separation of different isotopes, in 
particular the enrichment of uranium, with beams of laser light are 
considered. Much interest is being shown in such enrichment pro- 
cesses since they may prove to be up to 1000 times more efficient 
than the diffusion process and could reduce the cost of enrichment 
by 20 times. Current laboratory experiments involving a variety of 
atomic and molecular methods, the problems inherent in the proce- 
dures, and possible techniques to overcome these are considered. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 42930, 42985, 42992, 43748, 44401 


42665 (ANL—76-103) Chemical Engineering Division fuels and 
materials chemistry. Annual July 1975—June 1976. Johnson, 
C.E.; Blackburn, P.E.; Carroll, K. on National Lab., IIl. 
(USA)). 1976. Contract W-31-109-ENG-38. 51p. AT. 

Measurements of the oxygen potential for urania-plutonia 
mixtures show an increase with increasing plutonium content. The 
— potential model for uranium-plutonium oxide has been ex- 
tended to include the effects of burnup on oxygen potential. The 
model predicts an increase in oxygen potential with burnup for both 
enriched and nonenriched hypostoichiometric fuel, with the nonen- 
riched fuel exhibiting a higher rate of increase in oxygen potential 
with burnup than does the enriched fuel. Knudsen effusion-mass 
spectrometric studies of the urania-molybdia system have shown that 
molybdia has limited solubility in urania at high temperatures and 
that the solid solutions exhibit positive deviations from ideal behav- 
ior. The kinetics of the reaction oo cesium with hyperstoi- 
chiometric urania is being studied. reaction rate has been found 
to depend linearly on the initial U/O ratio of the urania. Measure- 
ments of the carbon activity above a U—-Pu—C system have shown 
segregation to monocarbide and sesquicarbide phases, with the ses- 


euaiide phase exhibiting a higher plutonium content. A handbook 
of thermophysical and mechanical properties of carbide and nitride 
fuels has been compiled to serve as an authoritative source of 
properties data for persons working on advanced fuels. A limited 
number of measurements were made to determine the trapping 
efficiency of lithium for tritium ions. A trapping efficiency of lithium 
for tritium was determined to be about 90 percent. 


42666 Processing of nuclear fuel pellets. Davis, H.H.; Ferrell, 
L.J. (Aerosp Res Lab, Wright-Patterson AFB, Dayton, Ohio). 
SAMPE Q.; 8: No. 1, 21-30(Oct 1976). 

Uranium dioxide fuel pellets are prepared by cold pressing 
and sintering to about 92 to 95% theoretical density. The wide range 
of material and fabrication variables available results in numerous 
microstructural types being produced. This paper correlates material 
and avery 4 variables to the microstructural characteristics of as- 
fabricated U' — with particular emphasis being placed on 
porosity morphologies. 9 refs. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 42697, 42698, 42707, 43113 


42667 (ARH—2203) Electrolytic dissolver for plutonium metal. 
Fox, R.D. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). 20 Sep 1971. Contract EY-76-C-06-2130. 23p. Dep. NTIS, 
PC A02/MF AOl1. 

Laboratory tests have demonstrated that plutonium metal, as 
well as aluminum, stainless steel, Hastelloy C, and other alloys, can 
be electrolytically dissolved in nitric acid using the “solution con- 
tact” approach. Two sources of plutonium metal were evaluated, 
weapons’ grade and a special reactor grade (42% *°Pu, 12% **'Pu) 
from Savannah River, both yielding a dissolution rate of approxi- 
mately one gram per ampere-hour. A current flow of 150 amperes 
was attained at 12 volts (limit of the power supply) and higher 
current should be possible at increased voltage. Since no fluoride 
was used in the actual dissolution, glass and 304 stainless steel 
components provided satisfactory performance. Preliminary investi- 
gations on the sludge formed (less than 1%) during electrolysis 
showed it to be soluble in a low fluoride-high nitric wash. The 
proposed electrolytic dissolver is recommended to replace the pre- 
sent metal dissolution process for the following reasons: (1) elimi- 
nates button sectioning—entire buttons are dissolved; (2) eliminates 
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metal ing; (3) eliminates powder handling; (4) eliminates PuO, 
dissolution; (5) reduces solids going to the recovery columns; (6) 
simple to operate; (7) relatively independent of plutonium metal 
source; (8) reduces operator time resulting in decreased cost and 
operator exposure; and (9) will directly dissolve many types of 
plutonium alloys and cladding materials. 


42668 (BNWL—2080-4) LWR fuel recycle program. Quarter! 
progress report, January—March 1977. Jarrett, J.H. (comp.). (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 1977. 
Contract EY-76-C-06-1830. 62p. Dep. NTIS, PC A04/MF AOI. 

The status of the following activities is reported: economic 
and environmental documentation; spent fuel receipt and storage; 
head-end processes; off-gas treatment; Purex Process; finishing pro- 
cesses; waste management; and environmental effects. (LK) 


42669 (COGEMA-R—1) Development of a computer system at 
La Hague center. Mimaud, R.; Malet, G.; Ollivier, F.; Fabre, J.C.; 
Valois, P.; Desgranges, P.; Anfossi, G.; Gentizon, M.; Serpollet, R. 
ee ge Generale de Matieres Nucleaires (COGEMA), 92 - 
Chatillon (France)). Jan 1977. 54p. (In French). Dep. NTIS (US 
Sales Only), PC A04/MF AOI. 

The U.P.2 plant, built at La Hague Center is intended mainly 
for the reprocessing of spent fuels coming from (as metal) graphite- 
gas reactors and (as oxide) light-water, heavy-water and breeder 
reactors. In each of the five large nuclear units the digital processing 
of measurements was dealt with until 1974 by CAE 3030 data 
processors. During the period 1974-1975 a modern industrial com- 
puter system was set up. This system, equipped with T 2000/20 
material from the Telemecanique pe go consists of five measure- 
ment acquisition devices (for a total of 1500 lines processed) and two 
central processing units (CPU). The connection of these two PCU 
(Hardware and Software) enables an automatic connection of the 
system either on the first CPU or on the second one. The system 
covers, at present, data processing, threshold monitoring, alarm 
systems, display devices, periodical listing, and specific calculations 
concerning the process (balances etc), and at a later stage, an 
automatic control of certain units of the Process. 


42670 (DP—1458) Determination of trace uranium in Purex 
aqueous waste with Arsenazo III. Baumann, E.W. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Plant). 
May 1977. Contract E(07-2)-1. 16p. Dep. NTIS, PC A04/MF AOI. 
A method was developed for determining trace uranium in 
aqueous wastes from processing nuclear reactor fuels. Uranium (VI) 
is determined colorimetrically with the metal indicator Arsenazo III, 
after removing fission product interferences by solvent extraction of 
ammonium nitrate solutions with tributyl phosphate in xylene. The 
e of the method is 0 to 5 wg uranium/ml in the final extraction, 

with a standard deviation of +- 0.1 wg uranium/ml. 


42671 (DP-MS—77-8) ERDA light water reactor fuel. Meyer, 
L.H. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). 1976. Contract EY-76-C-09-0001. 6p. 
(CONF-770506—3). Dep. NTIS, PC A02/MF AOl1. 

From Conference on the plutonium fuel cycle; Bal Habour, 
Florida, United States of America (USA) (2 May 1977). 

The Energy Research and Development Administration is 
funding a program to assist the closing of the back-end of the light 
water reactor fuel cycle. The program uses resources of industrial 
and academic groups and those of technology laboratories through- 
out the ERDA complex. The ERDA Division of Waste Manage- 
ment, Production, and Reprocessing has the responsibility for over- 
all pro management, and the Savannah River Operations Office 
is responsible for field management and program implementation. 
The technology program in the ERDA laboratories is coordinated 
by the Du Pont Company, which is the operating contractor for the 
Savannah River site. The program focus is a conceptual design of an 
integrated fuel recycle complex. Program components include the 
actual design activity, design liaison, technology support, economic 
analyses, environmental effects and analyses, and assessments of 
alternatives to reprocessing and recycle. Also, some longer range 
technology development not immediately applicable to the concep- 
tual design is supported. 


42672 (ORNL/TM—5762) LMFBR Fuel Reprocessing Pro- 
gram. Considerations for use of water coolant for decay storage of 
liquid-metal fast breeder reactor spent fuel elements: a literature 
survey. English, J.L. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1977. Contract W-7405-ENG-26. 64p. AT. 

The _— of water storage of spent fuel elements for the 
proposed LMFBR Fuel Reprocessing Hot Pilot Plant (HPP) is 
considerable. Water is transparent, economical, and easily handled in 
a reprocessing plant that employs basically aqueous separation pro- 
cesses. The effect of water on the integrity of fuel element cladding 
can be severe, probably due to caustic embrittlement and local 
stresses generated by the oxidation of sodium in microfissures exist- 
ing in the cladding. That microfissures do exist seems undeniable, 
and the many mechanisms postulated for the deterioration of the 
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physical properties of austenitic stainless steel irradiated in 1200°F 
sodium all lead to enhanced susceptibility to intergranular failure. 
Stainless steel subjected to fast neutron embrittlement shows inter- 

ranular mode of failure; may lead to stress-induced microfissures. 

igma-phase formation is believed to be an iron-chromium interme- 
tallic. If distributed as particulates, no problem; however, if continu- 
ous at grain boundaries, such formation may lead to intergranular 
attack along adjacent chromium-impoverished areas. Temperature 
sensitization effect is similar to above; chromium-carbon formation 
at grain boundaries leads to corrosion susceptibility in adjacent 
chromium-impoverished areas. In mass transport there is nickel and 
chromium depletion, also carburization. Sodium penetration, as 
much as 6 to 10 mils in seven days at 1200°F appears to be a 
complex diffusion phenomenon, perhaps involving an alloy mecha- 
nism and possibly heavily influenced by impurities in either the 
stainless steel or in the sodium; displays intergranular failure (disinte- 
gration) in aluminum sulfate etching solution. Prudence dictates that 
the probable longevity of the integrity of the cladding of spent 
LMFBR fuel stored in water be experimentally confirmed and that 
the fuel-handling ey ose for the HPP be designed to anticipate 


the possible structural failure of spent fuel stored in water. 


42673 (RFP—2588) Plutonium metal burning facility. Hausburg, 
D.E.; Leebl, R.G. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). 6 May 1977. Contract EY-76-C-04-3533. 
10p. Dep. NTIS, PC A04/MF AO1. 

A glove-box facility was designed to convert plutonium skull 
metal or unburned oxide to an oxide acceptable for plutonium 
recovery and purification. A discussion of the operation, safety 
aspects, and electrical schematics are included. 


42674 (GERHTR—158) Treatment and separation of radioactive 
fission products tritium, rare gases and iodine in nuclear fuel repro- 
cessing plants. Schnez, H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Chemische Technologie). Jul 1975. 
Translation of Juel—1223. 133p. Dep. NTIS, PC A07/MF AOl1. 

Work performed under United States—German High Tem- 
perature Reactor Research we Program. 

Rare gases must be separated from the process off-gases of the 
head-end of the Purex and Thorex processes. To achieve high 
decontamination factors, the quantity of off-gas should be kept as 
low as possible. For rare gas separation, there are two possible 
methods of routing the off-gas: (a) the open flushing gas circuit, in 


which the purified off-gas (generally air) is passed off via the stack 

and (b) the closed circuit in which the off-gas (nitrogen or rare 

gases) is recycled to the dissolver after purification. Tritium must not 

be entrained into the second extraction cycle or be emitted with off- 

gases in the form of water vapor (HTO) or HT, but must remain 

completely in the —- phase. Most of the process water is 
fe) 


recycled, as a result of which the tritium becomes concentrated in it. 
This tritiated water is then subjected to tritium rectification at a 
suitable point in the process. Iodine is very difficult to isolate to a 
small number of process stages. Present aim is to release the iodine in 
the dissolver stage into the off-gas, so as to prevent it being entrained 
into the extraction part. By the injection of hot nitrogen or water 
vapor into the dissolver or into iodine-containing condensates, all of 
the iodine is passed into the gaseous phase. Scrubbers can also be 
used together with iodine-containing condensates to adjust the 
scrubbing solution. Capital cost of separation plants account for 1 to 
10 percent of the total cost of the reprocessing installation, and even 
more if a sophisticated tritium separation system is required. (DLC) 


42675 Some adaptations of dry techniques to aqueous reprocess- 
ing. Tsujino, T. Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Nippon Genshiryoku Gakkaishi; 
18: No. 4, 202-207(Apr 1976). (In Japanese). 

Recent trends and problems in the application of dry tech- 
niques to the aqueous reprocessing system are generally reviewed. 
The first part of this report explains the special features and merits of 
various dry reprocessing techniques referring to a summary table. 
The second part reviews the technological development and prob- 
lems of dry techniques since about 1970. The fluoride volatilizing 
and the pyrometallurgical processes are especially taken up here 
mainly from the viewpoint of the fuel reprocessing for fast reactors. 
The third part discusses the adaptation of dry techniques to the 
pretreatment and after-treatment processes in the wet reprocessing 
system. As for the pretreatment processes of fast reactor fuel, the 
high-temperature clad-removing with the pyrometallurgical process, 
the voloxidation method, and the treatment of solvent hull and off- 
gas are discussed. Some discussions are also made on the pretreat- 
ment process for the reprocessing of high temperature gas reactor 
fuel. As for the after-treatment processes, the solidification of waste 
liquids and the conversion process are briefly discussed. 


42676 Determination of tritium concentration in fuel reprocessing 
liquid waste by vacuum freeze distillation. Tachimori, S. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). J. Nucl. Sci. Technol. (Tokyo); 13: No. 8, 442- 
448(Aug 1976). 
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The vacuum freeze distillation method was successfully ap- 
lied to the preparation of radiochemically = water samples used 
or determining the tritium concentration in highly radioactive liquid 

waste produced in nuclear fuel reprocessing. This method yielded a 
decontamination factor exceeding 10° for radioruthenium and other 
long-lived fission products. The isotope effect on the tritium concen- 
tration was corrected by applying an enrichment factor determined 
from experiment. A small portion of the high level liquid waste 
solution was taken from the Reprocessing Plant of the Japan Atomic 
Energy Research Institute, neutralized with 2N sodium hydroxide, 
and subjected to the vacuum freeze distillation, The distillate was 
subsequently analyzed for tritium by liquid scintillation counting. 
The tritium concentration in the waste solution was found to be 
approximately 0.13Ci/ml, which corresponded to about 70% of the 
total tritium contained in the original spent fuel rods. 


42677 Behavior of ruthenium in fluoride-volatility process. II. 
Fluorination of RuO. by F2. Sakurai, T.; Takahashi, A. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). J. Inorg. Nucl. Chem.; 39: No. 3, 427-429(1977). 

RuOz was fluorinated by F2 in the temperature range 250 to 
500°C. Mass spectrometry confirmed that the reaction product was 
RuOF,. Small amount of RuO, was produced as a by-product in the 
fluorination. Temperatures higher than 400°C were necessary to 
convert RuOz smoothly into RuOF;. IR absorption spectrum of 
RuOF, was obtained. The product is an unstable material and tends 
to decompose into RuF,, releasing oxygen. Discrepancies with earli- 
er published literature were discussed. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 43856, 44105 


42678 (AED-Conf—76-280-000, pp 164-171) Carriage of nuclear 
fuels and other radioactive substances by air. von Koerner, R. (Deut- 
sche Lufthansa A.G., Koeln (Germany, F.R.). Abt. Frachtverkauf- 
Technik). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

In more than 25 years the IATA Restricted Articles Regula- 
tions and as part thereof the carriage of radioactive materials by air 
were developed. Close cooperation with international organizations 
like the IAEA and the national institutes of main isotope producing 
countries made it possible to carry safely a large amount by air. 


42679 (AED-Conf—76-280-000, pp 172-186) Concept and mea- 
sures relating to transport accidents and fire when radioactivity is 
involved. Spiess, R. (Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen (Switzerland). Schule fuer Strahlenschutz). Aug 1976. 
(In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

Different ways of intervention and possible operational details 
for the behaviour of police and firemen are discussed which could 
take place during incidents (transport accidents and fire) where 
radioactivity is involvend. The importance of ways and means are 
pointed out which would be employed in Switzerland to overcome 
such a situation. 


42680 (AED-Conf—76-280-000, pp 129-146) Experience and 
consequences from the view of the authorities with regard to the 

of radioactive substances. Wehner, G. (Bundesministerium 
des Innern, Bonn (Germany, F.R.)). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

The lecture deals first of all with the amount of radioactive 
substances being carried in the FRG, and with the incidents which 
became known. Some deliberations on transportation and nuclear 
law are followed by a discussion of the measures for the improve- 
ment and safety of the transport of radioactive substances. In this 
context, not only the further development of technical protection 
provisions are outlined, but those improvements are pointed out 
above all which can be achieved by measures of an organizational 
and administrative nature. 


42681 (ICP—1112) Primary source of radionuclides leaking into 
the ICPP fuel storage basin. Rhodes, D.W. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Feb 1977. Contract EY-76-C-07- 
1540. 12p. Dep. NTIS, PC A02/MF AO1. 

A study was made to define the type of fuel that is the 
primary source of radionuclides “leaking” into the fuel storage basin 
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at the Idaho Chemical Processing Plant. The isotopic compositions 
of plutonium and uranium in sludge on the basin floor, in the fuel 
storage basin water, and in the various types of fuel, as indicated by 
analysis of process solutions, were used to determine that the stain- 
less sodeyne (EBR-II) fuel was the main “leaking” fuel. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 43503 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 42670 


42682 (AED-Conf—76-280-000, pp 245-249) Taking over and 

low-level radioactive wastes. gained in the 
operation of the Landessammelstelle North Rhine-Westphalia. Stipan- 
its, P. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Technische Dienste). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

Methods of collection, treatment, and disposal of low-level 
radioactive waste by the Land Istelle North Rhine-Westpha- 
lia are described. Operating experiences and figures are given. 


42683 (ORNL/Sub—3960/1) Grouting applications in civil engi- 
neering. Volume I and II. Einstein, H.H.; Barvenik, M.J. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Civil En, ig). 
Jan 1975. Contract W-7405-E NG- 26-SUB-3960. 29p. Dep. NTIS Be 
Al13/MF AO1. 

A comprehensive description of grouting applications in civil 

is presented that can serve as a basis for the selection of 

grouting methods in the borehole sealing problem. The breadth and 
depth of the study was assured by conducting the main part of the 
review, the collection and evaluation of information, without specifi- 
cally considering the borehole sealing problem (but naturally incor- 
porating any aspect of civil engineering applications that could be of 
potential use). Grouting is very much an art and not a science. In 
most cases, it is a trial and error procedure where an inexpensive 
method is initially tried and then a more expensive one is used until 
the desired results are obtained. Once a desired effect is obtained, it 
is difficult to credit any one procedure with the success because the 
results are due to the summation of all the methods used. In many 
cases, the method that proves successful reflects a small abnormality 
in the ground or structure rather than its overall characteristics. 
Hence, successful grouting relies heavily on good engineering judge- 
ment and experi , and not on a basic set of standard correlations 
or equations. 800 references. (JRD) 


42684 (ORNL/Sub—4269/12) Design aspects of the Alpha Re- 

. V. Suite selection and cost analysis of —= 
systems. Zeller, T.J.; Grams, W.H. (RE/SPEC, I City 
S.Dak. (USA)). 30 Jun 1975. Contract W-7405- ENG26-S B-4269. 
98p. . NTIS, PC A0S/MF A0O1. 

¢ various types of haulage and excavation equipment that 
may be suitable for use in the development and excavation of the 
Alpha repository are described with discussion of the advantages, 
disadvantages, expected costs, availability, and special features of 
each. The various equipment suites are delineated, and the costs of 
mining and t rtation of the salt are presented and discussed. 
Individual manufacturers contacted and equipment considered are 
listed. Most of the equipment is ‘off-the-shelf’; however, some 
manufactuers were contacted that do custom work because of their 
expertise in salt mining equipment. The costs of custom equipment 
are comparable to those for standard equipment. 


42685 (UCRL—13706) Final report on the classification of ra- 
dioactive wastes. Bray, G.R.; Julin, S.K. (Science Applications, Inc., 
McLean, Va. (USA). 3 Dec 1976. Contract W-7405-ENG-48-PO- 
3812603. 130p. (SAI—76-649-WA). Dep. NTIS, PC_A07/MF AO1. 

Most of the various radioactive waste classification systems 
found in the literature are outlined, and details on several other 
=: systems proposed during the study effort are given. 

) 


42686 (Y/DD—238) Assessment of solid low-level radioactive 
waste management. Sanders, M. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). Aor 1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC 
A02/MF AO1. 


This report describes solid, low-level radioactive waste man- 
agement programs at the Oak Ridge Y-12 Plant. The discussion 
includes methods of operation, monitoring activities in and around 
burial facilities, and an environmental assessment of the operation. 
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42687 Method to treat mixtures of air and rare gases, at least 
partly radioactive. Faugeras, P.; Miquel, P.; Rouyer, H. (CEA, 75 - 
Paris (France)); » P.; Simonet, G. (’ Air Liquide, 75 - Paris 
(France)). (to CEA). tench Patent 2,280,954/A/. 31 Jul 1974. 14p. 
(In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A method of treatment is described, applicable to a mixture of 
air with rare gases, — xenon and krypton and at least partly 

special rence to gaseous effluent from spent 

fuel reprocessing. iiavel vane Be the concentration of rare gases in liquid 
oxygen solution by cryogenic distillation of light gases, especially 
nitrogen, from the liquefied mixture, with recuperation of xenon and 
elimination of impurities such as nitrogen oxides, carbon dioxide, 
water vapor and hydrocarbons. 


42688 Radioactive wastes from nuclear power plants - solid 
wastes -. Kuehn, K. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H., Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tie- 
flagerung). pp 144-151 of In Kernenergie und Umwelt. Aurand, K. 
lesgesundheitsamt, Berlin (Germany, F.R.). Inst. fuer 
Wasser-, Boden- und Lufthygiene). Berlin; Schmidt (1976). (In 
German) 
2 figs. 
The procedure for removal of so called radioactive waste 
(solid waste like charged ion exchangers, contaminated washing or 
instruments, residues from the water conditioning treatment) from 
nuclear plants in the Federal Republic of Germany, their transport 
and storage in Asse, is described. 


42689 Research and development decision model incorporating 
utility theory and measurement of social values. Litchfield, J.W.; 
Hansen, J.V.; Beck, L.C. (Battelle Pac Northwest Lab, Richland, 
be IEEE Trans. Syst., Man, Cybern.; SMC-6: No. 6, 400-410(un 

A computer-assisted decision model has been develo to 
utilize decision analysis information more effectively. A hypothetical 
model has been developed to utilize decision analysis information 
more effectively. A hypothetical analysis of advanced nuclear waste 
management alternatives illustrates its application. A simulation 
technique predicts the preferred decision based on estima.es of 
attribute levels, utility functions, and an evaluation of the relative 
importance of the attributes. 24 refs. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 42674, 42676, 43852 


42690 eeepc: team pp 221-228) Limiting radioac- 
lants, 


tive effluents from plants, Laser, M.; Merz, E. (Kern- 
tne ee Juelich G.m.b.H. (Germany, F. R. ). Inst. fuer Che- 
mische Technologie). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. Experience and 
consequences from a technical point of view. 

Gaseous effluents from reprocessing plant for spent nuclear 
fuels will contribute appreciably to the man-made radioactivity in 
the environment. According to the principle to keep the radiation 
exposure of the population as low as possible technical means for the 
limitation of these effluents must be taken into consideration. Pro- 
cesses and equipment for the retention of the most important compo- 
nents T, Kr, '°I, '**I and a-aerosols now under development are 
discussed. 


42691 ee pp — Development of 
storage techniques for radioactive wastes and of the radiation exposure 
of the personnel in the experimental plant Asse. Breest, H.C. (Bundes- 
ministerium des Innern, Bonn (Germany, F.R.). Abt. Reaktorsicher- 
heit und Strahlenschutz); Albrecht, E. (Gesellschaft fuer Strahlen- 
und ee eam m.b.H., Wolfenbuettel (Germany, F.R.). Inst. 
fuer ——- —~ 1976. (In German). 

From 1 meeting of the Fachverband fuer Strahlens- 
chutz e.V.; lame German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. Experience and 
consquences from a technical point of view. 

The FRG is to deposit ist radioactive wastes in salt at great 
depths. With this in mind, experiments with suitable methods are 
made in the trial facility of Asse. Experience gained is taken into 
account in further developments. Low-level radioactive wastes are 
stored already in routine operation. Final storage of medium-activity 
wastes is still in the experimental stage; the next step of development 
in this context will be the application of the cavern technique. The 
final storage of high-activity wastes developing decay heat is in the 
early stages. Two important steps in this direction are the trial 
deposits of unprocessed carbide AVR fuel elements (radiation, but 





4420 ERDA ENERGY RESEARCH ABSTRACTS 


no heat problems of any significance yet) and extensive temperature 
fields (temperature influence, but no radiation effects). The radiation 
exposure of the personnel, despite increasing amounts and increased 
specific activities of the wastes, has been continuously lowered, and 
at present it lies on average below the detection limit of 40 mrem/ 
month. 


42692 (AED-Conf—76-280-000, pp 241-244) Contribution to the 
problem of solidifying liquid radioactive wastes. Knieper, J.; Printz, 
H.; Sauermann, P.F. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Chemie); May, K. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Angewandte Physika- 
lische Chemie). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Foderal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

Radioactive waste solutions must be processed to a solid end 

roduct before transport or storage. Solidification should be per- 
ste as near as possible to the source of the solutions. A process 
will be described where weak and moderately active liquid wastes 
can be solidified without hazard. In contrast to previously employed 
methods based on concrete vermiculite, use of our method permits 
the solidification of acidic as well as alkaline solutions without 
neutralization. In addition, aqueous solutions contaminated with 
organic solvents can be processed. 


42693 (ARH-SA—282) Design considerations for partial neutral- 
ization acid injection. Perl, T.R.; Van der Cook, R.E. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). Jan 1977. Contract 
EY-76-C-06-2130. 18p. Dep. NTIS, PC A02/MF AO1. 

It is currently estimated that, after vacuum evaporator-crys- 
tallizer of Hanford liquid wastes on the order of 10 million gallons of 
caustic residual liquor will remain. Partial Neutralization, the con- 
tinuous addition of nitric acid to the slurry is being developed to 
allow additional volume reduction and reduce interim storage costs. 
Tests revealed that acid and liquor compositions as well as nozzle 
design are significant factors in the concentration of NO/sub x/ in 
the mild steel vessel vent system. The available literature information 
relating to mixing of up to 20 gallons per minute of acid with 14,000 
gallons per minute of slurry is presented. Very rapid and thorough 
mixing of the injected acid is required, since reaction of even 0.1 
percent of the injected acid with sodium nitrite in the slurry would 
yield unacceptable levels of NO/sub x/ in the vessel vent system. 
The mixing time calculated by a method developed herein was used 
to evaluate the proposed conceptual mixing nozzle. 


42694 (CEA-CONF—3668) Bituminization of low- and medium- 
level radioactive wastes. Lefillatre, G. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Chimie Appli- 
quee). 1976. 14p. (In French). (CONF-760587—3). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

French operations are presented concerning mainly: the bitu- 
minization of radioactive wastes produced in light water reactors; 
the direct bituminization of liquid effluents without concentration; 
the experiments carried out for 18 months on the land burial of 
concentrates solidified by bitumen into blocks of 100 liters. The 
knowledge acquired in France is exposed: in Valduc and in Saclay 
with facilities equipped with thin film evaporators and in Marcoule 
with the conditioning of trilaurylamine and tributyl-phosphate. At 
last the Cadarache bituminization facility equi with t twin screw 
extruder, designed starting in 1977, is succinctly described. 


42695 (CS-INIS—1) Experimental determination of the efficien- 
cy of filtering equipment for radioactive waste water treatment. Do- 
brevsky, I. (CKD Praha (Czechoslovakia)). [nd]. 15p. (In Czech). 
(P—628). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Translation of Juel-1061-DE (Apr 1974). Available from 
CKD, Prague, Czechoslovakia. 

Experimental results showed that filtering with an alluvial 
filter may be used as an independent method of decontamination. It 
was proved that the mixture of asbestos and kieselgur is most 
suitable for basic alluvial filtering, especially in a ratio of 500 
asbestos and 1600 g Dicalite 4200 kieselgur. In using this layer which 
is additionally covered by 800 g of activated charcoal the values of 
the efficiency indices reached the values Esub(a) and Esub(8) 90 to 
100% which means that the maximal possible degree of decontami- 
nation was achieved. 


42696 (JAERI—1244) Development of an incinerator using ce- 
ramic filters for low level radioactive solid waste treatment. Machida, 
C.; Kato, K.; Karita, Y. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1976. 15p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 

This facility has treatment capacity of 12 kg/hr, and is 
equipped with a furnace, two ceramic filter chambers, each of which 
hangs inside the 36 ceramic filter elements having mean pore size of 
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44 wm. Three series of experiments were performed during a period 
from October 1972 to August 1973. The first was measurement of 
the change of pressure drop of the mer and the secondary filters 
after an operation of 52 days (352 hours). The pressure drop of the 

rimary filter did not change during the operation, but the secondary 
GConahe a fairly large increment, from 79 to 140 mmAgq. The second 
was measurement of the after-burning effect of the primary filter for 
the soot and tar in the off-gas. a the after-burning most of the 
soot was removed from the off-gas, though the tar was not perfectly 
taken off. At the secondary filter, some of the tar was burnt, but 
most of it was caught by the filter as aerosol. The third was 
measurement of decontamination factors of radioactivities of the 
filters. Decontamination factors and a retention factor in the furnace, 
i.e. input radioactivity to the furnace/output radioactivity from the 
furnace, were found to depend on the kind of radioactive materials. 
The decontamination factors of both the primary and the secondary 
filters and the retention factor for four kinds of radioactive materials 
were respectively as follows; for '**CsCl, 1.7x10?, 2.5x102, 4.1 ; for 
§5SrCle, 5.5x10, 1.0x10%, 9.3x10 ; for **CoCle; 4.5x10, 2.1x102, 4.8x10, 
and for Hs*?PO, ; 3.7x10, 1.1x10%, 1.9x10. This result shows that the 
secondary filter has a better dust collection efficiency than the 

rimary, and the total decontamination factor of the incinerator 
including retention factor is estimated to reach 105--10% 


42697 (ORNL/TM—5797) Availability analysis of the freon ab- 
sorption system for treating effluents from reprocessors. Wood, D.E. 
(Kaman Sciences Corp., Colorado Springs, Colo. (USA)). Mar 1977. 
Contract W-7405-ENG-26;SUB-11X-81721V. 88p. AT. 

The availability of the Fluorocarbon Absorption System for 
Treating Effluents from Reprocessors (FASTER) at ORGDP has 
been analyzed with the methodology. The objective of the 
system is to remove krypton from the off-gas of a fuel rep i 
plant. Possible redundancies and bypasses have been added 
analyzed to provide design information for a future demonstration 
plant. Failure rates and repair times for generic components were 
used for the probabilistic calculation of availability. Sensitivities and 
_—— impacts were calculated for the various component kinds to 
show the effect changes or data uncertainties. Human operator 
effects on start-up of standby units and bypasses have been included. 


42698 (ORNL/TM—S5823) Process alternatives for HTGR fuel 
reprocessing wastes: an engineering evaluation. Lin, K.H. (Oak Ridge 
National Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 
92p. Dep. NTIS, PC A06/MF AO!. 

An evaluation has been made of numerous process alterna- 
tives for different types of radioactive wastes resulting from repro- 
cessing of HTGR fuels. Discussion of pertinent waste characteristics 
is followed by a description and an assessment of selected process 
alternatives. The final phase of the discussion is concerned with 
identification of research and development needs for specific alterna- 
tives. High-level solid wastes from the head-end system, which are 
unique to HTGR fuel reprocessing, require major process develop- 
ment efforts. Most other types of wastes can reasonably be expected 
to make use of technologies being developed for LWR wastes, and 
will require minor to moderate modifications. 


42699 (Y/OWI/SUB—3745/4) Rock types, also geologic and 
hydrologic settings, favorable to deep placement of high-level radioac- 
tive wastes. Piper, A.M. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Office of Waste Isolation). Oct 1974. Contract W-7405- 
ENG-26-SUB-3745. = Dep. NTIS, PC A03/MF AO1. 

This report seeks to resolve, in general terms, two natural 
factors that are crucial in regard to managing so-called high-level 
radioactive wastes over the long term, in particular the large quanti- 
ty of such wastes in prospect from nuclear-fired electric generating 
plants. The two factors are: (1) the characteristics relevant 
properties of all those rock types in which it might be feasible to 
implace the wastes below the biosphere; and (2) the criteria for a 
geologic-hydrologic setting such that constituents of implaced waste 
would not migrate beyond some particular geographic and stratigra- 
phic zone pre-dedicated as a repository, so long as the waste 
remained radiologically hazardous. 


42700 Problems raised by the presence of transuranium elements 
in nuclear fuel reprocessing wastes. Guillaume, B. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Service 
pe yer ag et de Chimie des Transuraniens). Bull. Inf. Sci. 
Tech. (Paris); No. 217, 31-46(Sep 1976). (In French). 

Actinide elements will be essentially responsible for the lo 
term radioactive hazard of nuclear wastes. A characteristic hennnd 
index has been calculated so that actinide removal requirements 
could be evaluated to reach a permissible radiotoxicity level for 
wastes. These calculations have taken account of the reactor type 
and actinide elements with their decay products. The most suitable 
separation technique appears to be solvent extraction. Three exam- 
ples of promising processes, based upon this technique, are briefly 
exposed. 


42701 New developments in the bituminization of radioactive 
waste. Jakusch, H. (Vereinigte Edelstahlwerke AG, Seibersdorf, 
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Austria); Knotik, K.; ~ J. (Oesterreichische Studiengesellschaft 
fuer Atomenergie G.m.b.H., Seibersdorf. Inst. fuer Chemie). Elektro- 
tech. Maschinenbau; 93: No. 11, 502-507(Nov 1976). (In German). 

A new technology is described of solidifying concentrated 
radioactive solutions and slurries and embedding in bitumen, which 
makes it possible to avoid to a considerable extent the difficulties and 
hazards of other methods at present known. The drying plant is a 
semicontinuous operation type, extensible, closed, and under pres- 
sure. The dried tailings are finally fed into a vessel for sediment 
formation in bitumen and then drawn off as capable of storage in a 
final storage vessel. The bitumen-salt chemical system is discussed on 
the basis of thermo-analytical test results and it is shown that 
reactive bitumen-nitrate-nitrate mixture having an iron III constitu- 
ent can be treated without difficulty at temperatures up to 300°C. 


42702 Embedding radioactive ion exchange resins in bitumen. 
Knotik, K.; Leichter, P. (Oesterreichische Studiengesellschaft fuer 
Atomenergie G.m.b.H., Seibersdorf. Inst. fuer Chemie). Elektrotech. 
Maschinenbau; 93: No. il, 507-511(Nov 1976). (In German). 

A method is described of transforming radioactive ion ex- 
change resins into long-term stable, environmentally safe com- 
pounds. The method consists of two stages, first the char; cab 
treated thermally in the range of 200 to 320°C into a radiolytic and 
mechanically stable form, then the residue is impregnated under 
vacuum with bitumen or other suitable binding material, using the 
same container. This stabilizes it against leaching out of the contain- 
er. A prototype plant is described. 


42703 Processing of radioactive wastes. Koning, C. (Stichti 
Reactor Centrum Nederland, Petten). Ned. Tijdschr. Geneesk.; 
No. 45, 1971(6 Nov 1976). (In Dutch). 

From Conference of the Dutch Society of Nuclear Medicine; 
Utrecht, Netherlands (21 May 1976). 

Published in summary form only. 


42704 Improvements in or relating to the preparation for storage 
of fission de Bacci, M.; Price, M.S.T. (to UKAEA). British 
Patent 1,456,980/A/. 1 Dec 1976. 3p. 

The described method of p waste fission products for 
storage comprises forming the liquid waste into solid particles and 
then coating the particles with an impervious, heat conducting and 
mechanically strong material. The coating is preferably formed by at 
least one layer of silicon carbide, silicon nitride, germanium nitride, 
tungsten carbide, zirconium carbide or alumina. It may be necessary 
to provide an initial layer of a material that will adhere to the 
particle and to the coating, for example pyrolytic carbon. An exam- 
ple of application of the method is described. The coated particles 
may be subsequently dispersed in a matrix of a thermal conducting 
— , — may be a carbonaceous material, silicon carbide or 
stainless steel. 


—_ Test performance of a crycgenic distillation system for 
radwaste ee. Klinetob, C.B.; Winters, A.R.; 

Kiowa. J. (Air Prod and Chem, Inc, Allentown, Pa). Am. Soc. Mech. 
Eng., [Pap.]; No. 76-WA/PID-13, vp(5 Dec 1976). 

ability of a cryogenic distillation system to process 
gaseous radwaste and achieve a decontamination factor of 10,000 has 
been demonstrated in a performance test. The decontamination 
factors of the distillation column and the total cryogenic ma 
were measured using “Kr tracer. Performance data on the 
tion column, a secondary catalytic concentrator, and a catalytic 
purifier are presented. 


42706 Windscale - versus pollution. Bonney, S. Mar. 
Pollut. Bull; 8: No. 1, 7-9(an I 1977). 
Protests from British environmental groups, scientists, politi- 
cians and private citizens has forced the Government to postpone a 
decision on plans to create the world’s largest nuclear fuel oxide 
reprocessing complex at Windscale, on the north-west coast of 
England. Subjects considered here are the vast increase in the the 
quantity of lethal nuclear waste stored at Windscale, the risk of 
explosion or plant malfunction causing radioactive fall-out, the in- 
creased radioactive discharge into the Irish Sea and into the atmo- 
sphere and the danger of terrorism or sabotage. It is stated that 
critics of the Windscale project have yet to be convinced that the 
nuclear power industry is as risk-free as its proponents maintain in 
public statements. To satisfy the great anxieties shared by a large 
— of people about the expansion plan, a full public inquiry is 
essent 
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42707 (ANL—76-76) Considerations affecting deep-well disposal 
of low-level aqueous waste from nuclear fuel reprocess- 
ing plants. Trevorrow, L.E.; Warner, D.L.; Steindler, M.J. (Argonne 
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National Lab., Ill. (USA)). A ig Contract W-31-109-ENG-38. 
190p. Dep. NTIS, PC A09/MF 
Present concepts of dispe of low-level aqueous wastes 
(LLAW) that contain ere = pe of the fission-product tritium from light 
water reactors involve dispersal to the atmosphere or to surface 
streams at fuel reprocessing plants. These concepts have been chal- 
lenged in recent years. Deep-well injection of low-level aqueous 
wastes, an alternative to biospheric dispersal, is the subject of this 
resentation. Many factors must be considered in assessing its feasi- 
ity, including technology, costs, environmental impact, legal and 
regulatory constraints, and siting. Examination of these factors indi- 
cates that the technology of deep-well injection, extensively devel- 
oped for other industrial wastes, would require little innovation 
before application to low-level aqueous wastes. Costs would be low, 
of the order of magnitude of 10~* mill/kWh. The environmental 
impact of normal deep-well disposal would be small, compared with 
dispersal to the atmosphere or to surface streams; abnormal o; 
ation would not be expected to produce catastro hic results. 
logically suitable sites are abundant in the U.S., but a well oune 
best be co-located with the fuel-reprocessing plant where the 
LLAW is produced. Legal and regulatory constraints now being 
developed will be the most important determinants of the feasibility 
of applying the method. 


(BNL—50625) Tritium storage development. Progress 
report No. 9, July—September 1976. (Brookhaven National Lab., 
A aan N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 25p. Dep. 

S, PC A03/MF AOl. 

Lysimeter testing of the polymer me ery tritiated con- 
— iy specimens at the Savannah River Plant has continued. 
ny ae weeks, a constant average tritium fraction release 
rate ot 1.16 x 10~* day“ * was reached in the percolate water with no 
measurable release into the air. Data from this experiment projected 
to long-term tritium releases estimate that a complete tritium release 
from the PITC will require 2,370 years and that the maximum 
fraction of the initially contained tritium present in the environment 
will be 2.76 x 10~* after 17.7 years. A duplicate PITC specimen is in 
static leaching in distilled water. After 295 days, a constant tritium 
fraction release rate of 1.89 x 10° day~' was determined for this 
specimen. Development of the injector Sechalen for PITC produc- 
tion has proceeded with the fabrication of a large-scale 27 gallon 
PITC casting. This casting was sectioned longitudinally and exam- 
ined for its physical a A aoe integrity, and polymer distribution. 
A ———— of santo Mound Laboratory spent one week at 
Brookhaven National Laboratory for PITC production technology 

transfer. 


42709 (BNWL—2190) Use of asphalt emulsion selants to contain 
radon and radium in uranium tailings. Kochmstedt, P.L.; Hartley, 
J.N.; Davis, D.K. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jan 1977. Contract EY-76-C-06-1830. 81p. Dep. 
NTIS, PC A05/MF A0O1. 

A 6.4-mm thick Armak E-63 cationic asphalt emulsion-Vitro 
subsoil seal was capable of preventing permeation of RaCl in 0.5 N 
HC! solution, ion, and nitrogen a 3.6 kg/cm? (50 psi) 
overpressure for a 17-day period. (DLC) 


42710 (DPSPU—77-11-6) 1975 radioactive waste tank inspection 
program. Gordon, D.E.; Davis, T.L. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). Apr 1977. 
Contract EY-76-C-09-0001. 8p. Dep. NTIS, PC A02/MF AO1. 

The photographic portion of the 1975 tank inspection pro- 

was completed on schedule and revealed no new leak sites. 
Bent dip tubes were found in the annuli of tanks 6, 10, 11, and 16-- 
either caught on the ledge of the secondary containment pan or 
resting on top of the annulus air duct at the tank bottom. Few wall 

thicknesses were measured in 1975 due to lack of developed tech- 

niques/equi a and an unforeseen problem with type III tank 
primary w 


42711 (JAERI-M—6361) Safety —— of the radioactive 
waste-cement ites, 2. Leaching of “Co from the solidified 
cement composites. en, H.; Hisa, I.; Ouchi, K.; Moriyama, 
N.; Wadachi, Y. (Japan Atomic Energy Research Inst., Tokyo). Jan 
1976. 18p. (In Japanese). Dep. NTIS (US Sales Only), PC A02/MF 


AOl. 

The leaching of Co from a solidified waste into the sur- 
ation of liquid has been studied for the comprehensive safety evalu- 
ation of radioactive waste-cement composites for sea disposal. 

tests were performed by the method recommended by 
IAEA. specimens were prepared by incorporating liquid waste 
from BWR or PWR into the cement with or without aggregates. 
The leaching ratio was measured as a function of Wa ‘\(waste- 
cement ratio), concentration of salt, content of agere gate, tempera- 
ture of leachant, and setting time. The leachin « bed Co does not 
much dependent on Wa/C, salt concentration of waste, and content 
of aggregate. The leaching ratios of ®Co for the leaching period of 
100 days are ca. 2 x 10~‘ and ca. 1 x 10~* for the a cement and 
slag cement composites, respectively. The leaching decreases with 
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decrease of the leachant temperature and increase of the setting 
duration. The amounts leached of Co for extended periods are 
estimated on the basis of the above results. 


42712 (JAERI-M—6364) Hydraulic pressure-resistance test with 
monolithic cement solids of practical size for the sea disposal. Seki, S.; 
Ouchi, K.; Hisa, I. (Japan Atomic Energy Research Inst., Tokyo). 
Jan 1976. 14p. (In Japanese). Dep. NTIS (US Sales Only), PC A02/ 
MF AOl1. 

Concerning the sea disposal of cement solid of flow-level 
radioactive wastes, hydraulic pressure-resistance tests have been 
performed with monolithic solids of practical size at conditions 
simulating the 500 m deep sea (i.e., hydraulic pressure 500 kg/cm?G, 
water temperature 2°C, and horizontal flow velocity 1 -- 2 cm/sec). 
The main results obtained are as follows: (1) In a drum-enclosed 
waste solid, there occurs no destruction such as cracking. (2) In a 
bared one, i.e., without the drum, crumbling takes place due to 
permeation of water. 


42713 (JAERI-M—6382) High pressure leaching test apparatus 
for full-scale radioactive waste solids. Seki, S.; Ouchi, K.; Hisa, L.; 
Emura, S. (Japan Atomic Energy Research Inst., Tokyo). Jan 1976. 
53p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

Specifications, performance, etc. of the High Pressure Leach- 
ing Test Apparatus for Full Scale Radioactive Waste Solids are 
described. The apparatus is used to perform the experiments with 
cement solids of actual size under the conditions simulating the 5000 
m deep sea (i.e., hydraulic pressure 500 kg/cm?G, water tempera- 
ture 2°C, and horizontal flow velocity 1 -- 2 cm/sec), which are 
achieved and kept for long periods. The research program with the 
apparatus is intended to obtain the data of hydraulic pressure resis- 
tance and leachability of the monolithic cement solids for the experi- 
mental sea disposal of low-level radioactive wastes planned to begin 
in 1977. 


42714 (JAERI-M—6457) Safety evaluation of the radioactive 
waste-cement composites, 3. Effect of the geometry on the leachability. 
Matsuzuru, H.; Hisa, I.; Ouchi, K.; Moriyama, N.; Wadachi, Y. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1976. 11p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

The relation between the leaching ratio and the ratio of 
surface area and volume (S/V) has been studied in safety evaluation 
of the radioactive waste-cement composites for sea disposal. The 
leaching ratios of '*7Cs and ®Co were determined for the different 
S/V values. In both '°7Cs and Co, the leachability is directly 
proportional to the S/V ratio. It is in harmony with that expected 
from the diffusion equation derived with a plane source model. The 
leached amounts of **7Cs and Co from 200 | drum size specimens 
are estimated on the basis of the above relation, referring to the data 
of IAEA size specimens. 


42715 (ORNL/SUB—75/70345) Preliminary study of the oil 
shales of the Green River formation in the tri-state area of Colorado, 
Utah, and Wyoming to investigate their utility for disposal of radioac- 
tive waste. (Netherland, Sewell and Associates, Inc., Dallas, Tex. 
(USA)). May 1975. Contract W-7405-ENG-26;PO-SUB-78X- 
70345V. 106p. Dep. NTIS, PC A06/MF AO1. 

Results are presented of a preliminary study of the oil shales 
of the Green River formation in the tri-state area of Colorado, Utah, 
and Wyoming to investigate their utility for possible disposal of 
radioactive waste material. The objective of this study was to make a 
preliminary investigation and to obtain a broad overview of the 
physical and economic factors which would have an effect on the 
suitability of the oil shale formations for possible disposal of radioac- 
tive waste material. These physical and economic factors are dis- 
cussed in sections on magnitude of the oil shales, waste disposal 
relations with oil mining, cavities requirements, hydrological aspects, 
and study requirements. (JRD) 


42716 (ORNL/SUB—3960/2) Feasibility of sealing boreholes 
with compacted natural earthen material (Volume I, II, and IID. 
Martin, R.T. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical Engineering Practice). Jun 1975. Con- 
= W-7405-ENG-26-SUB-3960. 317p. Dep. NTIS, PC Al4/MF 
AOl. 

The general problem examined is the sealing of boreholes 
using compacted natural earthen materials against water intrusion 
for up to 200,000 years. Laboratory testing of compacted shale or 
shale component materials alone and these same materials compact- 
ed intc holes drilled in shale have been examined for permeability, 
strength, shrinkage, and swell pressure to estimate feasibility of both 
the materials and possible construction techniques that can be ap- 
plied to boreholes. (DLC) 


42717 (SAND—77-0243) Behavior of candidate canister materi- 
als in deep ocean environments. Smyrl, W.H.; Stephenson, L.L.; 
Braithwaite, J.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
a Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC A03/MF 
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Corrosion tests have been conducted under simulated deep 
ocean conditions for nine months. The materials tested were base 
alloys of titanium, zirconium, and nickel. All materials tested showed 
corrosion rates that were very low even at the highest test tempera- 
ture. None showed susceptibility to either stress corrosion cracking 
or differential aeration corrosion. Ambient electrochemical tests 
confirmed the findings that none should be sensitive to differential 
oxygen effects. The zirconium alloys may be more susceptible to 
pitting corrosion than the others, although the pitting conditions are 
unlikely to be found in service, unless higher temperatures are 
encountered. All the alloys tested could give long life under deep 
ocean conditions and are candidates for more detailed corrosion 
studies. 


42718 (UCID—17423) Cleanup of radioactive mud spill U20aa 
postshot drilling site NTS. Straume, T.; Kellner, C.R.; Oswald, K.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
ro 1977. Contract W-7405-ENG-48. 55p. Dep. NTIS, PC A04/MF 
A0l. 

Radioactive decontamination of a large rugged terrain on the 
NTS (Area 20) was undertaken during the Summer of 1976. Several 
decontamination methods were used and their effectiveness, as mea- 
sured by the fraction of radioactivity remaining (FR), ranged from 
10-1 to 10-3, depending upon the method used and type of terrain. 
Front end loading was most efficient in large relatively flat areas of 
fine grain, compact dirt with an FR of about 10~* Shoveling and 
bagging achieved FRs of 10~? in locations of fine grain, compact 
dirt. However, if dirt was coarse grain or gravel-like, the contami- 
nated mud/water had seeped to considerable depths, making shovel- 
ing impractical. Flushing with water was the method chosen for 
rocky surfaces and was the primary method of decontamination in 
Area 4. FRs down to 107° were achieved on smooth surfaces and 
about 107! in cracks. Vacuuming was very effective in flat areas with 
fine grain compact dirt achieving FRs down to 107%, but was a very 
slow process compared to front end loading. Approximately 900 
man days were expended on this cleanup, and 2584 yd* of contami- 
nated dirt were removed. A similar amount of clean dirt was 
transported from about two miles away to cover the crater burial 
site, mud sump, and areas containing residual radiation above 1 
mrem/h contact. Total quantity of residual radioactivity present 6 
months following the spill and after decontamination was estimated 
as 900 millicuries of 106 Ru/Rh and 0.034 millicuries “Ru. No 
person was exposed to doses of radiation (external or internal) above 
the maximum allowable limits listed in ERDAM 0524. Estimates 
based upon hand dose measurements indicate that no individual 
should have received more than 584 mrem to hands. 


42719 (Y/OWI/SUB—76/16509) High level waste canister em- 
placement and retrieval concepts study. (Boeing Engineering and 
Construction, Seattle, Wash. (USA)). Sep 1975. Contract W-7405- 
ENG-26-SUB-86Y-16509V. 83p. Dep. NTIS, PC A0OS/MF AOl. 

Several concepts are described for the interim (20 to 30 years) 
storage of canisters containing high level waste, cladding waste, and 
intermediate level-TRU wastes. It includes requirements, ground 
rules and assumptions for the entire storage pilot plant. Concepts are 
generally evaluated and the most promising are selected for addition- 
al work. Follow-on recommendations are made. 


42720 (Y/OWI/SUB—3745/6) Hypothetical prototype sites of 
repositories for radioactive wastes: flood basalt. Piper, A.M. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
Apr 1975. Contract W-7405-ENG-26-SUB-3745. 6lp. Dep. NTIS, 
PC A04/MF AOl1. 

Geologic and hydrologic information are summarized in 
regard to the suitability of flood basalt (plateau basalt) as the host 
medium of a hypothetical repository for high-level radioactive 
wastes. The particular setting to be described is that of the Hanford 
Reservation of the Energy Research and Development Administra- 
tion at Richland, Washington. An earlier report by the writer 
(1975a) presents not only an analogous summary in regard to certain 
crystalline rocks and mudstone, but also some general aspects of 
waste repositories in any rock medium. Flood basalt covers about 
75,000 square miles (200,000 square kilometers) in the Pacific North- 
west--chiefly in southeastern Washington, northeastern Oregon, and 
adjacent parts of Idaho--where its average thickness has been esti- 
mated to be about half a mile or one kilometer. Flood basalt occurs 
in no other physiographic province of the United States. The Han- 
ford Reservation, which has yielded the particular information form- 
ing the basis of this report, is about at the geographic center of the 
flood-basalt province. Also, it occupies the central part of the 
physiographic and structural Pasco Basin, which has the greatest 
known thickness of the basalt, exceeding 10,000 feet. In general, 
therefore, the Pasco Basin should be a comprehenisve sample for the 


purpose of this report. 


42721 (Y/OWI/SUB—4269/21) Analysis of the custom design/ 
fabrication/testing requirements for a large-hole drilling machine for 
use in an underground radioactive waste repository. Grams, W.H.; 
Gnirk, P.F. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office 
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of Waste Isolation). 25 Oct 1976. Contract W-7405-ENG-26;SUB- 
4269. = NTIS, PC A04/MF AO1. 
is report presents an analysis of the fabrication and field 
test requirements for a drilling machine that would be applicable to 
the drilling of large diameter holes for the emplacement of radioac- 
tive waste canisters in an a repository. On the basis of a 
revious study in 1975 by RE/SPEC Inc. for the Oak Ridge 
ational Laboratory, it was concluded that none of the commercial- 
ly available machines were ideally suited for the desired drilling 
application, and that it was doubtful whether a machine with the 
required capabilities would become available as a standard equip- 
ment item. The results of the current study, as presented herein, 
provide a definitive basis for selecting the desired specifications, 
estimating the design, fabrication, and testing costs, and analyzing 
the cost-benefit characteristics of a custom-designed drilling machine 
for the emplacement hole drilling task. 


42722 (Y/OWI/SUB—4367-/1) Hydrology of some deep mines 
in Precambrian rocks. Yardley, D.H. (Minnesota Univ., Minneapolis 
(USA)). Oct 1975. Contract W-7405-ENG-26-SUB-4367. 74p. , 
NTIS, PC A04/MF AOI. 

A number of underground mines were investigated during the 
summer of 1975. All of them are in brian rocks of the e 
Superior region. They represent a variety of geologic settings. The 
purpose of the investigations was to make a preliminary study of the 
dryness, or lack of dryness of these rocks at depth. In other words, 
to see if water was entering the deeper workings through the 
unmined rock by some means such as fracture or fault zones, joints 
or permeable zones. Water entering through old mine workings 
extending to, or very near to the surface, or from the drilling 
ee. was of interest only insofar as it might mask any water 
whose source was through the hanging or footwall rocks. No 
evidence of running, ing Or moving water was seen or reported 
at depths exceeding 3,000 feet. At depths of 3,000 feet or less, water 
seepages do occur in some of the mines, usually in minor quantities 
but increased amounts occur as depth becomes less. Others are dry 
at 2,000 feet of depth. Rock movements associated with extensive 
mining should increase the local secondary permeability of the rocks 
adjoining the mined out zones. Also most ore bodies are located 
where there has been a more than average amount of faulting, 
fracturing, and folding during the geologic past. They tend to cluster 
along crustal flows. In general, Precambrian rocks of similar geolo- 
gy, to those seen, well away from zones that have been disturbed by 
extensive deep mining, and well away from the zones of more 
intense geologic activity ought to be even less permeable than their 
equivalents in a mining district. 


42723 Actinides in glasses. Bonniaud, R. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). t. de Genie 
rae Bull. Inf. Sci. Tech. (Paris); No. 217, 47-53(Sep 1976). (In 
French). 

The influence of actinides on glasses intended for containing 
the activities of wastes produced by reprocessing plants are studied 
with alpha-emitter doped glasses. Initial results are given. The prob- 
lem posed by the containment time is discussed by comparison with 

res. 


42724 Risk assessment of high level radioactive waste disposal. 
Smith, C.F.; Kastenberg, W.E. (California Univ., Los Angeles 
(USA). School of on and Applied Science). Nucl. Eng. 
Des.; 39: No. 2-3, 293-333(Nov 1976). 

One of the major concerns with the continued growth of the 
nuclear power industry is the production of aoe 9 toa radioac- 
tive wastes. The risks associated with the dis; of these wastes 
derives from the potential for release of radioactive materials into 
the environment. The development of a wore ome! for risk analy- 
sis is carried out. The methodology suggested involves the probabi- 
listic analysis of a general accident consequence distribution. In this 
analysis, the frequency aspect of the distribution is treated separately 
from the normalized probability function. In the final stage of the 
analysis, the frequency and probability characteristics of the distribu- 
tion are recombined to provide an estimate of the risk. The charac- 
terization of the radioactive source term is accomplished using the 
ORIGEN computer code. Calculations are carried out for various 
reactor types and fuel cycles, and the overall waste hazard for a 
projected 35 year nuclear power program is determined. An index of 
relative nuclide hazard appropriate to problems involving the man- 
agement of high level radioactive wastes is developed. As an illustra- 
tion of the methodology, risk analyses are made for two proposed 
methods for waste management: extraterrestrial disposal and interim 
surface storage. The results of these analyses indicate that, within the 
assumptions used, the risks of these management schemes are small 
compared with natural background radiation doses. 


42725 Establishment of a central Austrian 
and intermediate storage site for radioactive waste. Krejsa, P. (Oester- 
reichische Studiengesellschaft fuer Atomenergie G.m.b.H., Seibers- 
dorf. Inst. fuer Strahlenschutz). Elektrotech. Maschinenbau; 93: No. 
11, 496-501(Nov 1976). (In German). 


treatment 
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Research and development work is described on treating and 
storing radioactive waste with reference to the effect of public 
opinion in ensuring that firm guarantees are given. On this basis 
preliminary conditions have been laid down with the object of 
ensuring that before the first Austrian nuclear power station is 
commissioned, the radioactive waste problem can be regarded as 
being completely under control. 


42726 Interim storage and final disposal of nuclear wastes in 
France. Mamelle, J. (Saint Gobain Techniques Nouvelles, 75 - Paris 
(France)); Sousselier, Y. (CEA, 75 - Paris (France)). Kerntechnik; 18: 
No. a 1976). 
ref. 


The yey already acquired in France with interim stor- 
age and final disposal of nuclear wastes is summed up and the future 
trends concerning long-term options for high-level wastes are dis- 
cussed. 


42727 Uranium waste researchers consider alternate means of 
tailing disposal. Moffett, D. (Department of Energy, Mines and 
Resources, Elliot Lake, Ontario (Canada). Elliot Lake Lab.). Can. 
Min. J.; 98: No. 1, 48-50(Jan 1977). 

The Canadian uranium mining industry disposes of some 
11,000 tons of solid wastes per day. Grass cover is being established 
on inactive tailings, and seepage is intercepted and treated with lime 
and BaCle. Aqueous effluents often flow in quantities of over 2 
million and radium precipitation with BaCl, and neutralization 
to an alkaline pH are about all that can be done wth them besides 
recycling. 


42728 Wrapping up the nuclear fuel cycle. II. A permanent home 
for nuclear waste. Rueth, N. Mech. Eng.; 99: No. 1, 20-27(Jan 1977). 
In October 1976, the U.S. Energy Research and Development 
Administration (ERDA) began a full-scale search for a waste termi- 
nal storage depository. Wastes will reside from 1000 to 3000 ft (300- 
900 m) below the ground in stable geologic formations. According 
to ERDA-76-43 either salt, crystalline, or agrillaceous rock forma- 
tions could work; however, salt beds have received the most atten- 
tion to data and will probably be sites for early repositories. To 
develop the repositories, large vaults will be excavated in the chosen 
formation. High-level waste will be set in metal-lined holes carves in 
these vaults. Waste will then be capped with a removable shield 
plug. When repository safety is proven, wastes will be set in holes 
without the metal lining and will fuse with surrounding material. If 
spent fuel is reprocessed--as has been the plan for many years--then 
high-level liquid waste from reprocessors will be solidified. Solidifi- 
cation will transform the liquid to a stable solid that won't decom- 
oa explode, burn, or revert to liquid or gas in high temperatures. 
nder the most advanced concepts waste would be turned to a 
calcine--power and granule--product which will then be vitrified-- 
fused with borosilicate glass. The glass will be cast in stainless steel 
canisters. The schedule for the ERDA plan through fiscal year 1987 
(FY-87) is charted and discussed. Pilot plant startup and cold testing 
is planned to be completed in FY-85 with hot operation to start the 
same year. Possible seabed and ice-sheet emplacement concepts 
considered by ERDA are also described. 18 refs. 


42729 Windscale leak. Benn, A.W. Atom (London); No. 244, 23- 
25(Feb 1977). 

Statement made in House of Commons 13 Dec 1976. 

This is the verbation report of a statement made in the House 
of Commons by The UK Secretary of State for Energy concerning 
the recent report on the leak of radioactive waste at UKAEA 
Windscale during excavations for a new silo. Investigations into the 
source of this seepage are continuing, and further statements can be 
expected. It is thought that the contamination arose from a seepage 
of water 15 feet below ground level through the concrete wall of an 
old silo in which high activity waste is stored. There was no 
radiation exposure of personnel above permitted limits and no con- 
tamination outside the Windscale site. There were some delays in 
notification, but instructions have been given that in future the 
Secretary shall be immediately informed and publication made of 
any incidents, however apparently insignificant, concerning nuclear 
installations. Implications for the installation of new equipment were 
discussed. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 42720, 44015 


42730 (DOCKET-50201—179) West Valley Reprocessing Plant. 
Environmental 


report No. 21, July—December 1976. Wilcox, D.P.; 

Smokowski, R.T. (Nuclear Fuel Services, Inc., Rockville, Md. 
(USA)). 28 Feb 1977. 3ip. Dep. NTIS, PC A03/MF AOI. 

During the last half of 1976, over 800 separate analyses of air, 

water, milk, fish, and silt were performed. Results of these analyses 

indicated the concentrations of radioactivity in the environment are 
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far less than the applicable limits of the U.S. Nuclear Regulatory 
Commission and the Federal Radiation Council. The concentrations 
of radionuclides in Cattaraugus Creek during the last six months of 
1976 average 1.7 percent of MPC with a maximum observed concen- 
tration of 3.0 percent of MPC and a minimum of 0.4 percent of 
MPC. The average long lived airborne radioactivity around the 
NFS site for the last half of 1976 has increased slightly due to 
atmospheric nuclear explosions set off by the Peoples Republic of 
China on September 26 and November 17, 1976. 


42731 Diffusion of radioactive substances in the air. Huebsch- 
mann, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. 
Strahlenschutz und Sicherheit). pp 216-223 of In Kernenergie und 
Umwelt. Aurand, K. (ed.) (Bundesg dheitsamt, Berlin (Germany, 
F.R.). Inst. fuer Wasser-, Boden- und Lufthygiene). Berlin; Schmidt 
(1976). (In German) 

6 figs.; 1 tab.; 5 refs. 

A short outline is i ommgag of the most important influencing 
factors of atmospheric diffusion. 





HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 42724, 44136 


42732 (AED-Conf—76-280-000, pp 189-196) Radiation protec- 
tion aspects in connection with the production of fuel elements contain- 
ing plutonium. Hagenberg, W. (Alpha Chemie und Metallurgie 
G.m.b.H. (ALKEM), Hanau (Germany, F.R.). Abt. Sicherheit). Aug 
1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

When designing and operating a factory for fuel elements 
containing plutonium, not only those guidelines and regulations 
which are also valid for conventionel factories and which serve to 
prevent accidents have to be observed, but additional regulations 
and conditions which take into account the very special radiological 
danger potential have to be paid attention to. A brief description of 
the fabrication of mixed oxide fuel elements is followed by an outline 
of those main measures which are indispensable in safe plutonium 
handling, in particular in avoiding Pu contaminations and incorpora- 
tion, and in keeping the external radiation exposure of exposed 
personnel as low as possible. 


42733 (AED-Conf—76-280-000, pp 210-220) Radiation protec- 
tion in the reprocessing plant Karlsruhe. Herrmann, G. (Gesellschaft 
zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., Eggenstein- 
Leopoldshafen (Germany, F.R.)). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

The reprocessing plant Karlsruhe has gained experience in 
the field of radiation protection since 1971. The measures to super- 
vise not only external irradiation but also personnel contaminations 
resulted in the fact that the radiation Se age of the personnel 
remained considerably below the permissible values. The average 
personnel dose per annum an account of external irradiation was not 
more than 24% of the permissible annual dose of 5 rem, the highest 
dose was 80%. Activity incorporations were within the percentage 
of permissible values. 


42734 (CEA-R—4787) Optimization of radiation protection in a 
French uranium mine. Fagnani, F.; Maitre, P.; Meslin, T.; Pages, P.; 
Wormser, F. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection). Oct 1976. 119p. (In 
French). Dep. NTIS (US Sales Only), PC A06/MF AOI. 

The optimization of radiation protection in uranium mines has 
been considered in the light of ICRP publication 22, viz, to keep 
risks as low as is readily achievable, economic and social consider- 
ations being taken into account. The aims are: to verify the relevance 
of present protection procedures as a function of a energy and Rn 
concentrations; to compare several protection programs without 
carrying them out into effect at the level of the mine. A simulation 
model of the physical reality of the mine, particularly radon trans- 
port and decay was therefore developed. Radon concentrations, a- 
energy levels in each gallerey, dose distributions in a control popula- 
tion were thus estimated; predictable effects were assessed as a 
function of a given dose-effect relationship, for each case of ventila- 
tion considered. The development and use of the model made it 
possible to think over the problem of optimization at various levels. 
It showed out how cautious the present provisions are and the 
usefulness of procedures of job planning. The use of cost-effective- 
ness curves makes it possible to assess the relevance of various 
possible investments, and their usefulness as decision-making instru- 
ment is shown. 
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REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 43418 


42735 (CNEN-RT/CHI—76-7) Nuclear accountability data at 
the EUREX reprocessing plant. Pt. 1. MTR fuel cam- 
paign. Ilardi, S.; Pozzi, F. (Comitato Nazionale i l’Energia Nu- 
cleare, Rome (lItaly)). 1976. 13p. Dep. NTIS (US Sales Only), PC 
A02/MF AO01. 

16 tables; 4 figs. 

In the present work the physical inventory’s and fissile mate- 
rial balance’s data, which have been collected during the irradiated 
MTR fuel reprocessing campaign at the EUREX plant in Saluggia 
(VC), are reported, together with the most important procedures of 
fissile material accountability. 


42736 (JAERI-M—6499) ORACL program file for acquisition, 
storage and analysis of data in radiation measurement and in non- 
destructive measurement of nuclear material. Takeuchi, N.; Yagi, H.; 
Gotoh, H. (Japan Atomic Energy Research Inst., Tokyo). Mar 1976. 
33p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

This program file contains 39 programs useful for radiation 
measurement and non-destructive measurement of nuclear material 
written in the conversational language ORACL associated with the 
GAMM-III system of ORTEC Incorporated. The main part of the 
file deals with data transfer between disks, core and MCA, calcula- 
tion of peak area, calculation of mean and standard deviation, 
repeated counting and print of results. 


42737 (LA—6444) Uranium daughter growth must not be ne- 
glected when adjusting plutonium materials for assay and isotopic 
contents. Marsh, S.F.; Spall, W.D.; Abernathey, R.M.; Rein, J.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1976. Contract 
W-7405-ENG-36. 19p. Dep. NTIS, PC A02/MF AOI. 

Relationships are provided to compute the decreasing pluto- 
nium content and changing a distribution of plutonium materi- 
als for the radioactive decay of 7°* 239Py, °Pu and *4?Pu to 
long-lived uranium daughters and of **'Pu to *1Am. This poms 
tion is important to the use of plutonium reference materials to 
calibrate destructive and nondestructive methods for assay and isoto- 
pic measurements, as well as to accountability inventory calcula- 
tions. 


42738 (UCRL—50025-77-1, pp 24-27) EE is creating a system to 
prevent criminal diversion of nuclear materials. 23 Mar 1977. 

Electronics Engineering Department quarterly report No. 
1, 1977. 

The EE Department's Engineering Research Division is 
working on a safeguards project for the Nuclear Regulatory Com- 
mission to study the control of nuclear materials at licensed nuclear 
facilities. The project is developing a rigorous method for evaluating 
defenses against diversion of nuclear materials in existing and pro- 
posed material-control systems, and for designing future control 
systems that will incorporate effective defenses against diversion. A 
hierarchy of mathematical models is being developed that relates 
control strategies at fuel reprocessing plants to the objectives of 
counter-diversion. 


42739 (UCRL—52220) In-line measurement of total and isotopic 
plutonium concentrations by gamma-ray spectrometry. Gunnink, R.; 
Evans, J.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 7 Feb 1977. Contract W-7405-ENG-48. 37p. Dep. NTIS, 
PC A03/MF AO1. 

Preliminary experiments studying the feasibility of gamma-ray 
spectrometry for in-line measurements o* »lutonium in solutions are 
described. The isotopic content of the pluconium was measured by 
direct counting and the total plutonium content by a differential 
attenuation technique. Two separate experiments on different solu- 
tions were performed with each technique. Our results show that 
both isotopic and total measurements can be made with precisions 
around 0.25 to 0.5 percent. 


ADMINISTRATIVE AND REGULATORY 


42740 (INIS-mf—3529) Safety of transport. Cohendy, M. (CEA 
Direction des Productions, 92 - Chatillon (France). Sous-Direction 
du Plutonium). 1976. 7p. (In French). (CONF-760399—8). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Inter-regional training course on nuclear power project 
planning and implementation; Saclay, France (30 Mar 1976). 

Regulations for the transport of radioactive materials are 
characterized by the fact that national regulations, as well as those of 
international organisations wenwere in the transport field, are 
almost literally based on the IAEA recommendations. These recom- 
mendations are embodied in the Regulations for the Safe Transport 
of Radioactive Materials, whose latest edition was issued in 1973. As 
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opposed to the usual regulations which are based on experience 
wired, it was necessary in the field of nuclear transport to 
anticipate occurrences, i.e. to issue regulations aiming to reach what 
was assumed to be the highest safety level. The regulations distin- 
cana non-fissile materials where the purpose is to avoid any 
i m of material or radiation emission by means of highly 
protective packaging, and fissile material for which the purpose is to 
avoid, by means of an appropriate configuration, the materials car- 


ried attaining criticality. 


42741 (INIS-mf—3532) Industrial nuclear property. Lepetre, M. 
(Brevatome, 75 - Paris (France)). 1976. 15p. (In French). (CONF- 
760399—11). Dep. NTIS (US Sales Only), PC A02/MF AO1. 
From Inter-regional training course on nuclear —_ project 
an implementation; Saclay, France (30 Mar 1976) 
first requests for patents for the use of nuclear power 
were filed in France in 1939. This paper reviews the regulations on 
industrial nuclear property in various countries. The patenting 
system in several socialist countries is characterized by the fact that 
inventions on pees and use of radioactive materials may 
not be patented equally applies in India. In the United States, 
this type of invention may be patented except for those involving 
military uses and which must be Mrotified to the federal authorities. In 
France, all industrial nuclear property is grou under the same 
body, Brevatome, created in 1958, which enables the allocation of 
rights to be negotiated between the different interested parties, the 
Atomic Energy Commission (CEA), Electricite de France (EDF) 
and private industry. Under the Euratom Treaty, all inventions, even 
those governed by secrecy in Member countries, must be communi- 
cated to the Commission of the European Communities. 


42742 (INIS-mf—3533) Rules specific to nuclear incidence oc- 
in installations 


curring or transport of nuclear substances. 
Rocamora, P. (CEA, 75 - Paris (France)). 1976. 23p. (In French). 
—e Dep. NTIS (US Sales Only), PC A02/MF 


From Inter-regional training course on nuclear power project 
planning and implementation; Saclay, France (30 Mar 1976). 
International nuclear third party liability conventions deal in 
th with the liability system governing the transport of nuclear 
tances. Without appropriate legislation, international transport 
would be likely to meet very serious legal difficulties. The rule of 
nuclear conventions apply the same system to transport as to nuclear 
installations and mainly enable a determination of the operator liable. 
They also allow the person responsible for transport to assume 
liability therefor in place of the operator who whould normally have 
been liable. These nuclear conventions do not affect application of 
international —_ conventions and this provision been the 
cause of serious difficulties regarding maritime transport. This result- 
ed in the adoption in 1971 in Brussels of a convention relating to 
civil liability in the field of maritime carriage of nuclear material. 
The purpose of this convention is to establish in the field of maritime 
transport, the priority of the system of absolute, exclusive and 
limited liability in the nuclear conventions. 


42743 (INIS-mf—3589) Rules common to nuclear incidents oc- 
in installations or during transport of nuclear substances. 
, M. (CEA, 75 - Paris (France)). 1976. 25p. (In French). 
( NF-760399—9). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 
From Inter-regional training course on nuclear power project 
planning and implementation; Saclay, France (30 Mar 1976). 
_ As concerns the ful applications of nuclear power, the 
party liability regulations were found to be inad- 
equate to cover the specific aspects of the nuclear risk, and this was 
likely to hinder the progress of this new activity. This was why the 
countries involved opted for the elaboration of a special liability 
regime by adopting the Paris Convention of 29th July 1960, the 
Convention Supplementary to the Paris Convention of the 31st 
January 1963 and the Vienna Convention of 2ist May 1963. The 
Paris and Vienna Conventions set up a regime characterized by the 
nuclear operator's absolute and exclusive liability, the limitation of 
such liability in amount and in time the uniquity of jurisdictional 
competence, the obligation to provide financial security for com) — 
sation of damage. The purpose of the Brussels Supplementary - 
vention is to increase the amount of compensation for damage by 
additional funds supplied partly by the State involved and partly by 
a collective contribution from the various countries Parties to the 
Convention, thus setting up a mechanism of international solidarity. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


42744 (ORNL/TM-—5853) Stable isotope customer list and sum- 
mary of shipments. FY 1976, July 1, 1975—September 30, 1976. 
Davis, W.C. (comp.). (Oak Ridge Petional Lab., Tenn. (USA)). Apr 
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1977. Contract W-7405-ENG-26. 4lp. Dep. NTIS, PC A03/MF 


AOl. 

This compilation is for those concerned with the separation 
and sale of stable isotopes. The information is divided into four 
sections: domestic and foreign customers; isotopes, cross-referenced 
to customer numbers; states and countries, cross-referenced to cus- 
tomer numbers; and tabulation of the shipments, quantities, and 
dollars for domestic, foreign, and project categories for each isotope. 


(DLC) 


PHYSICAL ISOTOPE SEPARATION 


42745 Laser isotope separation. (to Exxon Research and En “ 
Co.). Netherlands Patent 7,602,337/A/. 5 Mar 1976. 1p. 
Dutch, 

Priority 23 Apr 1975, USA; | fig. 

The claimed invention is a method of i isotope separation based 
on the unimolecular decomposition of vibrationally excited negative 
ions which are produced in the reaction of thermal electrons and 
molecules which have been vibrationally excited in an isotope selec- 
tive manner. This method is especially applicable to molecules 
represented by the formula MF. wherein M is selected from the 
group consisting of U, S, W, Se, Te, Mo, Re and Tc. 


42746 Separation of europium isotopes by two-step photoioniza- 
tion. Karlov, N.V.; Krynetskii, B.B.; Mishin, V.A.; Prokhorov, 
A.M.; Savel’ev, A.D.; Smirnov, V.V. (P. N. Lebedev Physics Insti- 
tute, Academy of Sciences of the USSR, Moscow). Sov. Tech. Phys. 
Lett. (Engl. Transl.); 2: No. 11, 377-378(Nov 1976). 

A nitrogen laser and a rhodamine 6G dye laser were em- 
ployed to ionize selectively excited Eul atoms in order to separate 
53Fu and "Eu. 


RADIATION SOURCES 


DESIGN AND FABRICATION 


42747 (SAND—76-0731) Ion source development for uranium- 
logging neutron tube. Bacon, F.M.; O'Hagan, J.B. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C-04- 
0789. 23p. Dep. NTIS, PC A03/MF AOI. 

Ion beam current and mass distributions have been measured 
for a Penning-type ion source in a uranium-logging neutron tube. 
For a discharge current of 1 A and gas pressure of 1.3 Pa, the beam 
current was about 65 mA and the mass distribution was 5 percent 
D*, 80 percent D.*, and 15 percent D;*. A demountable version of 
this source was built to determine how geometry changes could 
affect the ion beam current and mass distribution. A factor of three 
increase in beam current was achieved by decreasing the depth of 
the plasma expansion cup to zero. The only method by which the 
mass distribution was significantly modified was by dissociating the 
gas in the source with a hot tungsten filament. Atomic percentage 
was increased to 40 percent with a filament at about 3000 K. 


OTHER INDUSTRIAL USES 


42748 (IEA-TI—34) Radioisotope applications in petroleum and 
gas industries. Castagnet, A.C.; Agudo, E.G.; Duarte, U. (Instituto 
vy = So Atomica, Sao Paulo (Brazil). Divisao de Aplicacao de 
na Engenharia e na Industria). Sep 1974. 20p. (In 

Feumeak Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

The principal radioisotopic technique used for studying and / 
or controling the drilling, completion, treatment and oil well second- 
ary recovery operations are described. In this cases the radioisotopes 
are employed almost exclusively as ‘markers’, in the form of local- 
ized and dispersed tracers. The growing acceptance of these tech- 
niques is essentially, a consequence of the confidence in the reliabil- 
ity of the data and conclusions derived from their application. 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


42749 (CONF-770302—1) Selenide isotope generators. Hammel, 
T.E.; Osmeyer, W.E. (Teledyne Energy Systems, Timonium, Md. 
(USA)). 1977. Contract EX-76-C-16-3077. 7p. Dep. NTIS, PC A02/ 
MF AOl. 


From AIAA meeting; St. Louis, Missouri, United States of 
America (USA) (3 Mar 1977). 

Results of design studies which were performed to establish 
the Radioisotope Thermoelectric Generator (RTG) performance 
characteristics which can be expected from the use of selenide 
thermoelectric materials are presented. Since the selenide thermo- 
electric materials have exhibited an efficiency growth potential as a 
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function of improvements in both material composition and in- 
creased operating temperature, performance characteristics have 
been established for the 1981, 1983 and 1985 time intervals. The 1981 
generator has been designed for the Jupiter Orbiter Probe Mission 
and exhibits an efficiency of 10.5 percent, a specific power of 3 W/ 
Ib. and an envelope of 22 in. by 46 in. in dia for a nominal 250 W 
electrical unit. The 1983 system promises efficiencies of 11 percent, 
specific power of 3.5 W/Ib. and an envelope of 25 by 44 in. for a 
typical mission such as the Jupiter-Out-of-the-Ecliptic Mission. In 
1985 system efficiencies of 13.5 percent, specific powers of 3.8 to 4.5 
W/lb and envelope of 25 by 35 in. can be expected. 


USES 


42750 (COO—3043-27) Nuclear-Powered Artificial Heart Proto- 
type System Development Program: Phase III. Quarterly progress 
report, October 1, 1976—December 31, 1976. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Advanced Reactors Div.). 1976. Con- 
tract EY-76-C-02-3043. 85p. Dep. NTIS, PC A05/MF AOI. 

Technical progress and accomplishments on the active pro- 
gram tasks 49 through 62 on the development of a nuclear-powered 
artificial heart are reported. The tasks include waste heat rejection, 
systems studies, IVBM modification design, IVBM fabrication, 
IVBM performance testing, IVBM system life testing, field support, 
reliability and quality assurance, Mark I thermal insulation design, 
and Mark I thermal converter design. (TFD) 


HYDROGEN 


42751 Introduction to hydrogen energy. Veziroglu, T.N. (ed.). 
Coral Gables, FL; International Association for Hydrogen Energy 
(1975). 175p. $30.00. 

The book comprises the following papers: primary energy 
sources suitable for hydrogen production, thermochemical and elec- 
trolytic production of hydrogen from water, hydrogen storage and 
transmission methods, hydrogen-oxygen utilization devices, residen- 
tial and industrial utilization of energy, industrial utilization of hy- 
drogen, use of hydrogen as a fuel for transportation, an assessment of 
hydrogen-fueled navy ships, mechanisms and strategies of market 
penetration for hydrogen, and fossil/hydrogen energy mix and popu- 
lation control. A separate abstract was prepared for each paper for 
ERDA Energy Research Abstracts (ERA). (LK) 


42752 Primary energy sources suitable for hydrogen production. 
Marchetti, C. (International Inst. for Applied Systems Analysis, 
Laxenburg, Austria). PP 9-18 of In Hydrogen energy: the need and 
the prospect. Veziroglu, T.N. (ed.). Coral Gables, FL; International 
Association for Hydrogen Energy (1975). 

A broad view is given of the primary energy sources which 
are expected to have some importance in the future, and of their 
suitability to match the characteristics of our hydrogen system. 
Nuclear fission and fusion appear as the richest in evolutionary 
potential, due to their capacity to match the demand for scale and 
density of the hydrogen system and to their very strong economies 
of scale. Coal and oil appear more likely to become large consumers 
than generators of hydrogen. The acquired flexibility has great 
potential for smoothing out the transitions from the present to the 
final energy system. 


PRODUCTION 
REFER ALSO TO CITATION(S) 42781 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 42754, 42794 


42753 (N—76-26299) Hydrogen production by water electrolysis. 
Gann, A. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (Germany, F.R.)). Feb 1976. Translation of 
Stuttgart report DLR-MITT—74-39, 30 Oct. 1974. (ESA-TT—250; 
DLR-MITT—74-39). 58p. NTIS $4.50. 

Original German report available from DFVLR, Porz, West 
Ger. DM 24,60. 

A survey is presented of the operation, design and economic 
viability of large-scale plants for the production of hydrogen by 
electrolysis. The present state of the development of modified pro- 
cesses is examined. (Author) (GRA) 


THERMOCHEMICAL PROCESSES 


42754 Thermochemical and electrolytic production of hydrogen 
from water . Funk, J.E. (Univ. of Kentucky, Lexington). pp 19-49 of 
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In Hydrogen energy: the need and the prospect. Veziroglu, T.N. 
(ed.). Coral Gables, FL; International Association for Hydrogen 
Energy (1975). 

The thermodynamics involved in thermochemical production 
of hydrogen are discussed. Single-, two-, and multistage processes 
are considered. Water electrolysis thermodynamics are also dis- 
cussed. (LK) 


42755 Thermochemical cyclic processes for hydrogen production 
from water. Schulten, R.; Behr, F. (to Rheinische Braunkohlenwerke 
A.G.). German(FRG) Patent 2,458,230/A/. 10 Jun 1976. 9p. (In 
German). 
The disadvantages of the hitherto known multi-stage cyclic 
rocesses are found on the one hand in the use of halo or 
Gaeees compounds at temperatures well above 500°C which in- 
volves great corrosion problems and, on the other hand, in the 
necessary transport of large amounts of solids between the reactors 
of the different stages. The task of making a process in which 
halogens or halogen compounds only take part in process stages 
with low temperatures, in which all process stages are operated with 
liquid or gaseous components, and by which corrosion problems are 
to a large extent eliminated, is solved according to the invention in 
that one converts (a) oxidizable oxidation products of methane with 
water, (b) sulfur dioxide in the presence of an oxygen carrier (e.g. 
iodine or bromine) into sulfuric acid and a carbon-oxygen compound 
with small oxygen share or methane, and that one (c) reforms the 
initial compound with large oxygen share from the carbon-contained 
compounds with the elimination of hydrogen and (d) reforms sulfur 
dioxide from the sulfuric acid with oxygen elimination. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 43122 


BIOSYNTHESIS 


42756 Electrochemical systems for the photolysis of water by 
of solar energy. Gerischer, H. (Max-Planck-Gesellschaft zur 
Foerderung der Wissenschaften e.V., Berlin (Germany, F.R.). Fritz- 
Haber-Institut). Ber. Bunsenges. Phys. Chem.; 80: No. 11, 1046- 
1048(Nov 1976). (In German). 


4 figs. 10 refs. 

Redox reactions at semiconductors can proceed via the con- 
duction- or the valence-band. The energetic conditions are discussed 
which are necessary to allow the reduction of water by electrons of 
the conduction band and the oxidation of water by holes of the 
valence band. Both electric charge carriers are generated by light 
absorption. Conditions for an optimal efficiency of this photolytic 
process are estimated. 


STORAGE 


42757 Hydrogen storage and transmission methods. Seifritz, W. 
(Swiss Federal Inst. for Reactor Research, Wuerenlingen). pp 51-64 
of In Hydrogen energy: the need and the prospect. Veziroglu, T.N. 
(ed.). Coral Gables, FL; International Association for Hydrogen 
Energy (1975). 

The following methods of hydrogen storage are discussed: 
storage as a under pressure; cryogenic storage; storage in the 
form of metallic hydrides; and storage in chemical forms. With some 
a hydrogen can be transported the same as natural gas is 
now. 


TRANSPORT 


REFER ALSO TO CITATION(S) 42757 


MARKETING AND ECONOMICS 


42758 Mechanisms and strategies of market penetration for hy- 
drogen. Marchetti, C. (International Inst. of Systems Analysis, Lax- 
enburg, Austria). pp 133-152 of In Hydrogen energy: the need and 
the prospect. Veziroglu, T.N. (ed.). Coral Gables, FL; International 
Association for Hydrogen Energy (1975). 

The following topics are discussed: market kinetics for new 
technologies; the chemical market; iron ore reduction; hydrogen vs. 
electricity; illumination; and heating. (LK) 


42759 Future outlook of hydrogen market. Ozmen, S.; Leprince, 
P. (Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison). Rev. 
Inst. Fr. Pet. Ann. Combust. Liquides; 31: No. 5, 877-899(Sep 1976). 
(In French). 

Up to now, ay say ome has been produced from hydrocarbons 
for chemical uses. In the future, it will have to find a new market for 
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itself which will depend on the development of nuclear power 
plants. Through the use of electric or thermal energy available 
during off- hours, water decomposition by electrolytic or ther- 
mal methods (redox cycle) could produce hydrogen, a storable and 
— — In addition to posnons goers men for chemical 

ol and ammonia manufacturing, petroleum fraction pro- 
ania, vagrant etc.) plans are being drawn up to use hydrogen 
as a vehicle for energy. 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 42758, 43529 


Hydrogen—oxygen utilization devices. Escher, W.J.D. 
(Bacher Technology Associates, St. Johns, MI). pp 65-79 of In 
a energy: the need and the prospect. Veziroglu, T.N. (ed.). 
( 5) ables, FL; International Association for Hydrogen Energy 
1975). 


A hydrogen-energy system embracing production, delivery 
and utilization or end-use means, can alternatively take on one of 
two basic eae hydrogen (only) or hydrogen + oxygen. 
The former implies air-using utilization devices in which oxygen for 
energy conversion, i.e., heat-release or electricity generation, is 
extracted from the atmosphere. The latter offers the utilization 
sector the prospect of hydrogen-oxygen utilization devices, the 
subject of this paper. The thesis is that such devices have the 
potential for major in energy conversion efficiency, capital 
costs, operating flexibility, and in environmental impact. Several 
examples are presented. It is noted that today, consensus seems to 
vert the “hydrogen only” alternative in which oxygen produced in 
the met ey process is taken as a secondary byproduct, or 
even considered * a vented to the atmosphere at the teed 
facility. However, if hydrogen-oxygen utilization devices are 
to offer marked ~ recommendations toward the hy —— 
—- oe mcg ayy | y & be forthcoming. Since this predicates funda- 

ges in the system so far as its physical makeup is 
po nel the World "Hydrogen-ener; "By Community” is urged to 
give early heed to the potential of pdaheen- cage utilization 
devices, and to offer an appropriate judgment. 


42761 Residential and industrial utilization of energy. Gregory, 


= < (Inst. of Gas Technology, a pet ~ 7 - In Hydrogen 


: the need and the prospec .). Coral 
Gables, FL; International Prive eet for mst ‘mee (1975). 
The following uses of hydrogen are discussed: industrial 
feedstocks, industrial fuel, residential appliances, and catalytic com- 
bustion. Attainable efficiencies are discussed. (LK) 


42762 Industrial utilization of hydrogen. Seifritz, W. (Swiss Fed- 
eral Inst. for Reactor Research, Wuerenlingen). pp 91-107 of In 
Hydrogen energy: the need and the prospect. Veziroglu, T.N. (ed.). 
S75) Gables, FL; International Association for Hydrogen Energy 

The following uses of hydrogen are discussed: ammonia pro- 
duction; petroleum refining; methanol production; iron- and steel- 
making processes; gasification of coal, shale, and tar sand; coal 
liquefaction, and use in transportation sector. (LK) 


42763 Use of hydrogen as a fuel for transportation. Gregory, 
D.P. (Inst. of Gas Technology, Chicago). pp 109-116 of In Hydro- 
oxen y: the need and the prospect. Veziroglu, T.N. (ed.). Coral 
les, International Association for Hydrogen Energy (1975). 
The use of hydrogen as a fuel for land vehicles and aircraft 

and for electricity generation is discussed. (LK) 


42764 Assessment of hydrogen fueled Navy ships. Hershner, 
C.H. (Naval Ship Research and Development Center, Annapolis). 
hn 117-131 of In Hydrogen energy: the need and the prospect. 

eziroglu, T.N. (ed.). Coral Gables, FL; International Association 
for Hydrogen Energy (1975). 

The feasibility of hydrogen-fueled a has been investigated 
in several separate but related studies. The demonstration of a small 
— with a gas turbine converted for hydrogen fuel is reported. The 

mission capabilities of national ships powered by hydrogen gas 
turbines are compared with similar models operating on convention- 
al fuels. And the literature of prior fen bog rp into hydrogen’s 
hazards has been surveyed and summarized. It is found that dynamic 
lift ships may achieve 30 to 40 percent greater ranges but displace- 
ment hulls, when fueled with hydrogen, may have comparable or 
slightly less range capability. The ships modeled in the study are 
similar to existing or planned conceptual designs, but the parameters 
used in the analysis are not necessarily identical to those reported in 
the literature. The models +. resent generic rather than specific ship 
designs of a ular class. results of these studies do not imply 
any Official United States Navy policy with respect to the designs of 
hydrogen fueled ships and any opinions expressed are those of the 
author only. 
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42765 Fossil/hydrogen energy mix and population control. Vezir- 
oglu, T.N.; Kakac, S.; Baser, O.; Forouzanmehr, N. (Univ. of Miami, 
Coral Gables). pp 155-175 of In Hydrogen energy: the need and the 
prospect. Veziroglu, T.N. (ed.). Coral Gables, FL; International 
Association for Hydrogen Energy (1975). 

An energy system based on fossil fuels and synthetic hydro- 
gen fuel, mixed at various ratios, has been considered as a function of 
some population growth controls. The results indicate that the 
increased use of a and slowing down the population growth 
would have beneficial effects on various world ters such as 
pollution, resource conservation and the quality of life. 


PROPERTIES 


REFER ALSO TO CITATION(S) 43685, 43805 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 43658 


PROPERTIES 


42766 Oxidation potential: a common characteristic for the oxidi- 
zability of engine fuels, Chertkov, Ya.B.; Kirsanova, T.I. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 3-4, 240- 
243(1976). 

Oxidation stability is one of the most important service prop- 
erties of liquid engine fuels; this oxidation stability is rated by means 
of many different indices, all of which require the expenditure of 
great effort and much time. In this paper the authors are proposing 
jp use of a unified or common index to rate the oxidizability of 

e fuels; this is termed the oxidation potential (OP). This is 
de ined as the amount of atomic oxygen absorbed by the fuel over a 
ified time at a specified temperature. The OP is determined on 
the basis of three chemical reactions, which are given in the paper. 
Under the particular time and temperature conditions that are select- 
ed, unstable components of the fuel are oxidized in acidic medium by 
atomic oxygen at the moment it is evolved by the decomposition of 
the potassium permanganate. After the specified time of fuel oxida- 
tion has elapsed, the reaction is terminated by the addition of 
potassium iodide. The amount of potassium permanganate that was 
not consumed in fuel oxidation is determined on the basis of the 
amount of iodine liberated. In the fuel oxidation step, a thin layer of 
the fuel is oxidized in the diffusion regime by atomic oxygen, the 
activity of which is greater than that of ozone. Hence the OP when 
determined at 45°C with a 30-min reaction period is close to the 
analogous index determined at 25°C for the same fuel that has been 
oxidized by atmospheric oxygen in a bomb for 5 h at 150°C with a 
copper catalyst. Procedure for determination of OP is described and 
eight examples of its applications are reported. 


42767 Measurement of the flammability limits in autoclaves: 
effect of the igniter position. Crescitelli, S.; Napolitano, F.; Russo, G.; 
Tranchino, L.; Tufano, V. (Univ di Napoli, Italy). Riv. Combust.; 30: 
No. 7, my 213(Jul 1976). (In Italian). 
An experimental apparatus which makes it possible to mea- 
—_ pressure increases in time, the degree of conversion, and the 
uired for the flame to reach the walls has been set up to 
follow t ¢ flame propagation and to study the mechanisms of flame 
extinction. This apparatus was used to study the behavior of flames 
propagating in ethylene-air mixtures near the lean limit as a function 
of the i Mter position. Three zones of different behavior were 
Sdentified w hich are characterized, respectively, by extinction in the 
gas phase, extinction at the wall, and complete combustion. The 
boundaries between these zones were found to depend on the igniter 
position, and gradual variations in behavior with variations in reac- 
tivity were observed; hence the definition of flammability limit must 
inevitably be based on arbitrary selection criteria. Only the limit of 
flame extinction in the gas phase is independent of the igniter 
position, but its practical use appears to be too restrictive. 5 refs. 


42768 Molecular dynamics calculations for liquid neon and meth- 
ane. Hoheisel, C. (Ruhr Univ, Bochum, Ger). Ber. Bunsenges. Phys. 
Chem.; 80: No. 10, 985-991(Oct 1976). 

Molecular dynamics calculations with 256 and 864 particles 
were performed for liquid methane, neon and, for comparison, also 
argon. Empirically determined Lennard-Jones (12-6) potentials, 
theoretical Kim-Gordon potentials and for neon the ‘best’ experi- 
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mental pair-potential were used as effective pair-potentials. The 
known experimentally measured self-diffusion coefficients and pair- 
distribution functions were reproduced satisfactorily by the molecu- 
lar dynamics calculations on methane between 95 and 170 K, on 
neon between 25 and 45 K and for argon in the region of 95 and 130 
K. The Kim-Gordon potential leads to the best agreement with 
experiment. Compressibility factors were only preliminarily sched- 
uled ~ high densities; they do not agree with the experimental data. 
38 refs. 


PREPARATION 


CHEMICAL SYNTHESIS 


42769 Effect of pyrolysis conditions and type of materials used 
on the yield of ethylene and postpyrolitic oil. Pyzik, Z. (Zakl Petro i 
Karbochem, Pol Akad Nauk, Gliwice). Przem. Chem.; 55: No. 7, 
361-365(Jul 1976). (In Polish). 

In the reported investigation, studies were made on the de- 
pendence of postpyrolytic oil on the kind of raw material and 
pyrolysis conditions. It has been established that with the rise in bp 
of material pyrolyzed the ethylene yield is diminished, while the 
yield of liquid hydrocarbons is increased, particularly that of post- 
pyrolytic oil of bp above 200°C. 7 refs. 


42770 Process for the production of a combustible gas from oil. 

Hoffert, F.D.; Stotler, H.H. (to Hydrocarbon Research, Inc.). 

ascent Patent 2,530,761/A/. 12 Aug 1976. 2p. (In German). 
igs. 

The inventor intends to produce a combustible gas with a low 
sulfur content and a low caleatio value from crude oils, residual oils 
or oil-coal-suspensions with a high sulfur content. The gasification is 
to be carried out in the presence of air and steam in at least two 
fluidized beds consisting of inert material e.g. sand or aluminium 
oxide. The heat is produced by the partial combustion of the charged 
fuel. The first fluidized bed is working at temperatures between 871 
and 1093°C and at a pressure range of 14 to 28 atu. In the second 
fluidized bed the gas is to be cooled by water or waste gases. After 
washing and desulfurizing, the produced gas can be utilized directly 
in a gas turbine device or as power fuel. 


42771 Method for the conversion of carbon oxides and hydrogen 
into gases containing methane. Fremery, M.; Kuehn, R.; Foerster, F. 
(to Rheinische Braunkohlenwerke A.G.). German(FRG) Patent 
2,510,164/A/. 16 Sep 1976. 7p. (In German). 

According to the invention, a catalyst is used for the methan- 
ation of gas mixtures, as they occur e.g. in the gasification of brown 
coal or heavy oils. This catalyst consists of a inert carrier free of acid 
function on a metal oxide basis, preferably aluminium oxide, upon 
which 30 wt.% nickel oxide is placed which has been calcined at 
temperatures above 1000°C. The advantage of the catalyst is that a) 
the steam addition to the charge gas can be kept very low, b) charge 
gases with high contents of carbon monoxide can be processed, and 
c) a long service life with the same catalyst activity can be achieved. 


42772 Gasification process of heavy oils by fluidized bed. 
Mimino, A.; Takabatake, T.; Ito, H.; Mori, K.; Okada, Y.; Waga, K.; 
Kajihata, Y. Kawasaki Giho; No. 62, 33-38(Dec 1976). (In Japanese). 

For the purpose of converting heavy oils into clean energy, 
partial combustion experiments of C heavy oil were carried out by 
making use of two fluidized beds; one is 200 mm in diameter under 
atmospheric pressure and the other 140 mm in diameter under 
pressurized conditions. The authors tested the characters of partial 
combustion and obtained technology applicable to the clean gasifica- 
tion process for removal of harmful elements such as sulfur, vanadi- 
um, and sodium in C heavy oil by lime particles. The product fuel 
can be used as low NO/sub x/ fuel not only for boilers, but also for 
heating furnaces. Moreover, it may have many other uses, such as 
gas turbine fuel. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 42789, 43593, 43608 
ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 43653 


PREPARATION 


CHEMICAL SYNTHESIS 


42773 (PB—257615) Liquid phase methanol. Annual 
Sherwin, M.; Blum, D. (Chem Systems, Inc., New York (USA)). 
Aug 1976. 112p. NTIS $5.50. 
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The key to a new process on methanol synthesis is a three 
phase fluidized system. An inert liquid is used as a sink for the 
exotherm of the synthesis reaction. This temperature control feature 
allows greater per pass conversion and improved thermal efficiency 
as compared to presently available technology. The first annual 
report presents experimental findings from a bench scale apparatus. 
Thermodynamic calculations and a preliminary economic analysis 
are presented. The interest in this technology is twofold. One is in its 
potential as an efficient method of energy storage from coal-based 
gasification power plants. This would allow a ifier to run at 
constant throughput, maximizing its efficiency, while demand fluctu- 
ations on the utility side can be followed by inventory changes in the 
energy storage system. The other application is in a plant to produce 
fuel grade methanol for export to power plants for intermediate or 
peak load use. (GRA) 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 42789 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 42794 


PREPARATION 


REFER ALSO TO CITATION(S) 42613 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 42866 


42774 (PB—256494) Energy recovery from waste. Solid waste as 
supplementary fuel in power plant boilers. Lowe, R.A. (Union Elec- 
tric Co., St. Louis, Mo. (USA); Saint Louis Univ., Mo. (USA)). 
1973. 3lp. NTIS $4.00. 

Prepared in cooperation with Union Electric Co., St. Louis, 
Mo. See also report dated 1972, PB—213534. 

The report includes discussion of the technical, marketing, 
and economic aspects of the solid-waste-as-fuel concept. (GRA) 


42775 Solid wastes management. Energy Dig. (London) ; 5: No. 
2, 10-12(Apr 1976). 

Since 1965 the Greater London Council has handled the 
work of refuse disposal throughout its area--over square mi in 
which live more than 7,000,000 people. In a year they — 
nearly 3,000,000 tons of refuse. Of the five boiler units, four are 
normally in operation and one on standby, each boiler consuming 14 
tons of refuse per hour. The combustion chamber is designed around 
a VKW stepped roller type grate consisting of an inclined series of 
seven parallel hollow rollers, five foot diameter and 11 ft 6 in. long, 
each driven through infinitely variable gearing to —_ a speed 
range from $one-half$ to 5 mph. Primary air is fed through the 
rollers, the = of rotation and air feed to each being individually 
adjustable. The temperature of combustion is controlled between 
1,700-1,900$degree$F and complete combustion is achieved by the 
agitation resulting from burning refuse turning and falling from 
roller to roller. Residuals from the boiler grates consist primarily of 
clinkered ash and metals. These are conveyed by two six ft wide 
belts from the boiler house into the residuals building where they are 
sorted and stored for removal by road transport. Under normal 
conditions, steam from the boiler units is used to drive three of the 
four 12.5 MW turbo generator installed and an electrical output of 
about 30 MW is exported. In addition, two 2.5 MW house sets 
supply the electrical requirements of the plant. Make up water for 
the closed circulating water system is drawn from the Deephams 
sewage works effluent channel. Electricity is generated at 11 kV. 
Duplicate feeders give supply to Deephams Sewage Treatment 
Works and the surplus is transformed to 33 kV for sale to the 
Eastern Electricity Board. 


42776 Method for processing wastes to give fuel. Handschack, 
H.; Klein, E.C.; Schirmer, W. German(FRG) Patent 2,507,938/A/. 
23 Sep a 9p. (In German). 

1 fig. 

The invention deals with a method for processing pre-classi- 
fied, essentially organic wastes (household waste, industrial waste 
including old car tires) to give fuel. The problem to solve is how to 
process the waste to a fuel material which can be used in common 
plants to produce energy, e.g. fired as household coal or coked in 
gas generator or gasified to the ash remains. This is thus solved in 
that after drying and grinding the waste, old oil is added and the 
mixture is shaped to egg shape briquett compacts by applying 
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pressure or pressure and heat. The invention has the advantage that 
no spaceous plants, no ——e special combustion furnaces or 
grates, no addition of valuable fuels are necessary, that there is no 
potent odor and furthermore, that the method has particularly low 
= effects due to the totally clean combustion of the end 
products. 


GASEOUS WASTE FUELS 


42777 Combusting flue gas in a cracking catalyst regeneration 
process. McKinney, C.O. (to Standard Oil Co.). US Patent 4,010,094. 
1 Mar 1977. Filed date 9 Mar 1975. 12p. 

Flue gas containing CO2 and CO from a fluidized cracking 
unit catalyst regenerator is fed to a combustor in which CO combus- 
tion is completed. The CO combustion can be enhanced by injection 
of air or oxygen-containing gas into the combustor. The combustor 
may include CO combustion promoters such as oxidation-promoting 
catalyst grids, and may also include auxiliary fuel injection or other 
means to initiate or facilitate the combustion. The process of this 
invention further comprises indirect or direct recovery of the heat 
resulting from the combustion of CO in the flue gas by the cracking 
catalyst particles, which may be returned separately to the regenera- 
tor bed or transferred to the cracking reactor with or without fresh 
catalyst, or may be recycled to the CO combustor inlet or combined 
with other catalyst particles passing to the regenerator. In a pre- 
ferred embodiment of this invention, combustion of CO in the flue 
a occurs in two or more different stages to permit close catalyst 

ye control and optional multiple use of the heat recovered 
- the catalyst particles. 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


42778 Increasing the hydraulic power capacity in the Federal 

of Germany during the ag ae years. Frohnholzer, J. 
Energiewirtsch. Tagesfragen; 26: No. 0¥633-656(Nov 1976). (In 
German). 

1 tab. 

In order to elaborate the Federal Ministry for Economic 
Affairs’ pa Le 3 on the increase of hydro-electric power capacity in 
the Fed Republic of Germany between 1976 and 1985, the paper 
to be presented to the committee for electric energy of the E 
Economic Commission, a survey was carried out among om 
concerned. The article summarizes this survey. The coimnilion 
between the extension plans for run-of-river power stations for the 
areas of Danube, Rhine and Weser and pumped storage power plants 
is pointed out. The article concludes with statements on the current 
possibilities to generate electricity with hydrodynamic power, and 
on the targets set in this respect until 1985. 


42779 Hydraulic power in the near future. Frohnholzer, J. Ener- 
giewirtsch. Tagesfragen; 26: No. 11, 657-660(Nov 1976). (In German). 
4 tabs. 


The article reports on several facts, which are connected with 

the position and oe ae of hydroelectric Fay plants in the 
SA, Canada and Norway, as well as in the UCPTE countries, and 
comments on the questions concerning hydroelectric power to be 
dealt with at the 17th Congress of Unipede in May 1976 at Vienna. 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 43427, 43428 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 43476 


RESOURCES AND AVAILABILITY 


42780 Utilization of solar —_ in Switzerland; present-day 

and limitations. miger, E. rll torent 

Kraftwerke, Baden, Switz). Bull. Scene Elektrotech. Ver.; 67: No. 
5, 221-224(6 Mar 1976). (In German). 

The maximum density of solar irradiation in the Swiss Plateau 

is approximately 900W. This considerably high radiation level has 
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only limited utilization. At most it can be used for heating swimming 
pools and for the preparation of hot water in summer or — 
even for space heating in combination with a heating pump. 

advantages and disadvantages of usin, —_ solar energy are discussed. 
— developments for practi 


implementation are consid- 


ECONOMICS 


REFER ALSO TO CITATION(S) 42791, 42800 


SOLAR ENERGY CONVERSION 


42781 Solar energy conversion of water to h (Univ of 
NC, Greensboro). Platinum Met. Rev.; 20: No. 4, 123(Oct 1976). 

A potentially most important discovery of a means of produc- 
ing hydrogen from water by photochemical cleavage has been 
announced by a team led by Professor David G. Whitten of the 
Department of Chemistry in the University of North Carolina. The 
reaction, which could have a major impact on future energy require- 
ments, involves a _ ruthenium complex, tris(2, 2$prime$- 
bipyridine)ruthenium (ID$sup 2+$. Professor Whitten and his col- 
leagues have found (Gerhard Sprintschnik, Hertha Sprintschnik, 
Pierre Kirsch and David Whitten, J. Am. Chem. Soc., 1976, 98, (8), 
2337-2338) that by reacting this compound with dioctadecyl or 
dihydrocholesteryl esters to yield long-tailed surfactant complexes 
insoluble in water, these can effectively promote cleavage. Spread as 
a monolayer on sheets of glass, in contact with water and irradiated 
by light, these complexes give rise to a steady stream of molecular 
hydrogen and oxygen. 


42782 Photocell using covalently-bound dyes on semiconductor 
surfaces. Osa, T.; Fujihira, M. (Tohoku Univ., Sendai). Nature 
(London); 264: No. 5584, 349-350(25 Nov 1976). 

A new type of electrochemical photocell has been developed 
using an optically transparent semiconductor electrode whose sur- 
face was modified by the chemical binding of sensitizing dyes. In 
spite of the absence of dye in the solution, a photocurrent as large as 
those previously observed at the unmodified electrodes in contact 
with the dye solutions was obtained. (WDM 


PHOTOVOLTAIC CONVERSION 


42783 (N—76-26683) Web-dendritic ribbon growth. Quarterly 
report, 1 Jan 1976—31 Mar 1976. Hilborn, R.B. ng Faust, J.W. Jr. 
(South Carolina Univ., Columbia (USA). Coll. of En ineering). 17 
Mar 1976. Contracts NAS7-100;JPL-954344. 29p. (NASA-CR— 
148289; USC-Q—2). NTIS $4.00. 
bee me oy of this investigation is to develop web-dendritic 
ods that will: (1) minimize the cost of processing silicon 
into ribbons of solar cell quality with a terrestrial energy conversion 
efficiency greater than 10%, and (2) be suitable for large quantity 
—— Work is described on: (1) the procedures ~ ot to cali- 
rate and operate the web-dendritic growth furnace, (2) use of the 
furnace to grow web-dendritic ribbon, (3) considerations applied for 
the thermal analysis and modeling of the web-dendritic growth 
system, and (4) procedures, facilities and initial results for the struc- 
tural and electrical characterization of web material. 


42784 (N—76-26684) Large area silicon sheet by EFG. Quarterly 
progress report, 1 Jan 1976—31 Mar 1976. Morrison, A.D.; Raui, 
K.V.; Rao, C.V.H.; Surek, T.; Bliss, D.H.F. (Mobil Tyco Solar 
Energy Corp., Waltham, Mass. (USA)). 15 Mar 1976. Contracts 
NAS ”100;3PL-954355. 45p. (NASA-CR—148285; ERDA/JPL— 
954355/76-1). NTIS $4.00. 

Prepared for JPL. 

The thin-fast growth system is modified and operational. An 
orientation study was run on this system prior to the changeover and 
thermal geometry experiments have been run since. (110) 211 seed 
orientation appears to be the optimum. Solar cells have been fabri- 
cated from the ribbon material and tested. The wide ribbon system is 
being designed. The theoretical analysis of heat flow in EFG silicon 
growth is expanded. 


42785 (N—76-26685) Phase 1 of the automated array assembly 
task of the low cost silicon solar array project. Technical quarterly 

Apr 1976. Coleman, M. (Motorola, Inc., Phoenix, Ariz. 
(USA)). Apr 1976. Contract JPL-954363. 47p. (NASA-CR—148284; 
UC—63). NTIS $4.00. 

Prepared for J PL. 

Phase I of the Automated Array Assembly Task is concerned 
with a comprehensive assessment of the improvements in existing 
technology that may be needed in order to develop, by 1985, an 
industriel capability for low cost, mass production of very durable 
silicon solar photovoltaic modules and arrays. Design criteria for 
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efficient solar cells are discussed, emphasis being given to front metal 
surface pattern and texture etched front surfaces. A generalized 
processing matrix, containing competing methods for solar cell man- 
ufacturing steps, is outlined. The steps in this processing matrix are 
discussed and characterized according to immediate and potential 
usefulness. 


42786 Offshore applications for solar energy cells. Crabtree, R. 
pp 577-580 of In Eight annual offshore technology conference. Vol. 
II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

This paper presents the results of two years operation of solar 
powered navigational aids in the Gulf of Mexico. The first phase of 
the project consisted of fourteen single light installations at High 
Island 24-L and five single lights with horn installations in the High 
Island area fields. Experience confirms that solar power is an excel- 
lent method of energizing navigational aids, providing a one to two 
year payout. The project was expanded to provide solar power for 
lighting buoys in the Eugene Island Block 175 Field. Even in this 
demanding application, solar panels have performed satisfactorily. 
Now seven buoys are being powered by solar panels, requiring only 
routine maintenance for the past eighteen months. Expectations are 
that this record of low maintenance will continue for years. 


42787 Solar cells ‘eyes’ with automatic solar tracking. Elektro- 
tech. Z., A; 97: No. 11, 693-694(Nov 1976). (In German). 

2 figs. 

A tracking system for solar cells developed by Standard 
Telecommunication Laboratories (STL), a British subsidiary of 
SEL, is described. The solar cells incorporated in plastic spheres 
with fresnel lens float on a water surface. The cells are surrounded 
petal-like by flat gas containers which themselves are connected to 
arc-shaped tubes in which small magnets move like in the cylinder of 
a piston. Defocussing causes a gas expansion in the gas container and 
thus a displacement of the magnets. The cells are aligned again to an 
optimum to the sunlight by magnets fixed outside the spheres. 


42788 Barrier heights on cadmium telluride Schottky solar cells. 
Ponpon, J.P.; Siffert, P. (Strasbourg-1 Univ., 67 (France). Centre de 
m_ Nucleaires). Rev. Phys. Appl.; 12: No. 2, 427-430(Feb 
1977). 

From 2. International symposium on cadmium telluride: phys- 
ical properties and applications; Strasbourg, France (29 Jun 1976). 

Schottky barriers on N-type cadmium telluride have been 
studied in view of application to solar cells. The barrier heights, as 
determined by the photoresponse and forward current measurements 
show a linear dependence upon the metal work function. Barrier 
heights up to 0.90eV have been reached for Pt-CdTe contacts. Open 
circuit voltages up to 680mV have been measured for such cells. 
Investigation of the Au-CdTe barrier immediately after the deposi- 
tion of the metal (no contact with air) has shown that the barrier is 
formed immediately under vacuum. However, when the device is 
brought in contact with air, the open circuit voltage increases due to 
an increase of the n factor. 


PHOTOSYNTHETIC CONVERSION 


42789 (ERDA—77-47/7) Solar program assessment: environ- 
mental factors. Fuel from biomass. (Energy Research and Develop- 
ment Administration, Washington, De (USA). Div. of Solar 
Energy). Mar 1977. 141p. Dep. NTIS, PC A07/MF AO1. 

The major environmental issues associated with the further 
development of biomass production and biomass conversion systems 
are presented and evaluated with respect to priority. Biomass pro- 
duction/conversion is one of the eight Federally-funded solar tech- 
nologies. To provide a background for this environmental analysis, 
the basic concepts of the technology are reviewed, as are resource 
requirements. The potential effects of this technology on the full 
range of environmental concerns (i.e., air and water quality, biosys- 
tems, safety, social/institutional structures, etc.) are then discussed in 
terms of both their relative significance and possible solutions. Al- 
though the further development of biomass production and conver- 
sion will contribute to environmental problems common to modern 
cultivation practices or energy conversion technologies (e.g., coal 
conversion, boiler combustion, etc.), only those impacts unique to 
the solar portion of the technology will be discussed in depth. 
Finally, an environmental work plan is presented, listing research 
and development proposals and a NEPA work plan, which might 
help clarify and/or alleviate specific environmental problems. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 43516 
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SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 43516 


42790 (PB—257546) Penetration analysis and margin require- 
ments associated with large-scale utilization of solar power plants. 


Final report. McKoy, G.C. (Aerospace Corp., El Segundo, Calif. 
(USA). Energy and Transportation Div.). Aug 1976. 77p. NTIS 
$5.00 


Studies of solar plants operating as part of a conventional 
electric utility network have shown that additional margin (backu 
capacity) is required for the solar plants to prevent network loss-of- 
load probability from exceeding established criteria. Computer simu- 
lations of network operation were carried out taking into account 
the availability for service of both solar and conventional plants as a 
function of scheduled maintenance and forced outage events. Solar 
plant capacities up to approximately one-third of the network capac- 
ity were examined. 


42791 Solar energy: how economic is its use. Weyss, N.; Gros, J. 
(Int Inst fuer Angew Systemanal, Laxenburg, Austria). Oesterr. Z. 
Elektrizitaetswirtsch.; 29: No. 10, 406-414(Oct 1976). (In German). 

At present, there is no suitable cursory methodology for rapid 
determination of economy for solar energy plants that would be 
convenient for practical evaluation of decision processes in Central 
European planning. Assuming a hybrid power plant operated by 
fossil fuel (when solar energy is not available) or by solar energy 
(when solar insolation is adequate), it is possible, with —- on 
relatively few key parameters, to construct a simplified methodology 
that permits economic feasibility evaluation of solar energy augment- 
ed power plants. An easy to use graphical computation aid is 
developed for this methodology, and is illustrated in four typical 
sample cases. 


ORBITAL POWER PLANTS 


42792 (N—76-26231) Future space flight program of the USA: 

projection to the turn of the century. Koehler, H.W. May 1976. 

=_-— from German Report. (NASA-TT-F—17086). 20p. NTIS 
50. 


Submitted for Publication. 

The outlook for a civilian space program over the next 25 
years is considered. An essential element of the U.S. space program 
of the future is the development of the space shuttle. During the 
1990’s small space stations for scientific and commercial pi 
might be established. More ambitious concepts like a manned lunar 
base, a manned Mars mission or settlement, huge satellite solar 
power stations, and the evolutionary development of an orbiting 
colony will not be undertaken before the turn of the century. 
Because of the high costs involved, the potential economic and 
social benefits of any future space programs in the U.S.A. would 
have to be considered quite clearly. 


TOWER FOCUS POWER PLANTS 


42793 (SAND—76-0346) HELIOS: a computer program for 
modeling the solar thermal test facility, a users guide. Vittitoe, C.N.; 
Biggs, F.; Lighthill, R.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1977. 90p. oo. NTIS, PC A05/MF AOl1. 

HELIOS is a flexible computer code for evaluations of pro- 
posed designs for central tower solar energy collector systems, for 
safety calculations on the threat to personnel and to the facility itself, 
for determination of how various input parameters alter the power 
collected, and for design trade-offs. Input variables include atmo- 
spheric transmission effects, reflector shape and surface errors, sun- 
tracking errors, focusing and alignment strategies, receiver design, 
placement positions of the tower and mirrors, time-of-day, and day- 
of-year for the calculation. Plotting and editing computer codes are 
available. Complete input instructions, code-structure details, and 
output — are given. The code is in use on CDC 6600 and 
CDC 7600 computers. 


OCEAN THERMAL GRADIENT POWER PLANTS 


42794 (SAN/1156—77/1(Vol.1)) Ocean Thermal Energy Con- 
version (OTEC) test facilities study program. Final Volume I. 
(Lockheed Missiles and Space Co., Sunnyvale, Calif. (USA)). 17 Jan 
1977. Contract EY-76-C-03-1156. 496p. (LMSC-D—506781(Vol.1)). 
Dep. NTIS, PC A21/MF AOI. 

A comprehensive test program has been envisioned by 
ERDA to accomplish the OTEC program objectives of developi 
an industrial and technological base that will lead to the oummeann 
capability to successfully construct and economically operate OTEC 
plants. This study was performed to develop alternative non-site 
specific OTEC test facilities/platform requirements for an integrated 
TEC test program including both land and floating test facilities. A 
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progression of tests was established in which OTEC power cycle 
component designs proceed through advanced research and technol- 
Ogy, component, and systems test phases. This progression leads to 
the first OTEC pilot plant and provides support for following 
developments which potentially reduce the cost of OTEC energy. It 
also includes provisions for feedback of results from all test phases to 
enhance modifications to existing designs or development of new 
concepts. The tests described should be considered as representative 
“aos types since specifics can be expected to change as the 
OTEC plant design evolves. Emphasis is placed on defining the test 
facility which is capable of supporting the spectrum of tests envi- 
sioned. All test support facilities and equipment have been identified 
and included in terms of s , utilities, cost, schedule, and con- 
straints or risks. A highly integrated data acquisition and control 
system has been included to improve test operations and facility 
effectiveness through a centralized computer system capable of 
automatic test control, real-time data analysis, engineering analyses, 
and selected facility control including safety alarms. Electrical 
power, hydrogen, and ammonia are shown to be technically feasible 
as means for transmitting OTEC power to a land-based distribution 


point. (WHK) 


SOLAR RADIATION UTILIZATION 


42795 Lighting with sunlight using sun tracking concentrators. 
Duguay, M.A.; Edgar, R.M. (Sandia Laboratories, eg % 
New Mexico 87115). Appl. Opt.; 16: No. 5, 1444-1446(May 1977). 

The use of controlled beams of sunlight for lighting interior 
parts of a building is proposed as an economically attractive and 
practical option in a solar energy context. Sun tracking concentra- 
tors introduce beams of sunlight through holes in the roof. Inside, 
the beams can be relayed throughout the building by means of 
mirros and lenses. Ideally cool lighting is obtained by using dielec- 
tric mirrors to separate the visible and ir parts of the solar spectrum. 
The ir can be used to generate electricity and usable heat in solar 
cells. Results of a preliminary experiment are given. 


SPACE HEATING AND AIR CONDITIONING 


42796 (PB—255488) Commercial building unitary heat pump 
with solar Final December 31, 1974— 


system heating. progress report, 
October 31, 1975. Drucker, E.E.; LaGraff, J.E.; Card, W.H.; Ucar, 
M.; Fleming, W.S. (Syracuse Univ., N.Y. (USA)). 31 Oct 1975. 


Contract ERDA-G-75-S-134;NSF-G-GI-43895. 207p. (NSF- 
RANN/SE/GI—43895/PR-74-4; NSF-RA-N—75-310). . NTIS, 
PC A10/MF AO1. 

An algorithmic computational program has been written for 
determining the overall performance of a heating and cooling system 
for a typical school and an office building. The system employs a 
series of water-to-air heat pumps connected in a closed loop, with a 
flat plate, water cooled solar collector for heating and a large water 
storage tank. The computer pro includes an economic analysis 
of the solar assisted system on a 30 year life cycle basis, with interest 
rate, energy cost and escalation, and solar system cost as basic 
economic variables. Computations have been made for the two 
building models in Washington, D.C., Boston, Massachusetts and 
Minneapolis, Minnesota, for an eight month heating system. The 
computations are made hour by hour. The weather data utilized for 
these runs are the long time average daily dry bulb temperature, 
modified by the average diurnal variation for each day. The results 
indicate that moderate sized collectors and tanks will suffice to 
provide most of the heating energy necessary in the buildings. The 
energy savings are greatest for the cold weather climate typified by 
Minneapolis. For example, more than three times as much solar 
energy can be utilized in Minneapolis than in Washington, D.C., 
with only twice the collector area. 


(PB—257086) Intermediate minimum property standards 
for solar heating and domestic hot water systems. Interim report. 
(National Bureau of Standards, Washington, D.C. (USA)). Apr 1976. 
173p. (NBSIR—76-1059). NTIS $6.75. 

Sponsored in part by Department of Housing and Urban 
Development, Washington, D.C. Energy, Building Technology, and 
Standards Div. 


This report presents standards for the use of solar heating and 
domestic hot water systems in residential applications. The standards 
have been developed for application in numerous housing programs 
of the Department of Housing and Urban Development and are a 
companion document to be used in conjunction with the HUD 
‘Minimum Property Standards for One and Two Family Dwellings,’ 
4900 and ‘Minimum Property Standards for Multifamily Housing,’ 
4910. To the greatest extent possible, these standards are based on 
current state-of-the-art practice and on nationally recognized stan- 
dards including the MPS and the HUD ‘Interim Performance Crite- 
ria for Solar Heating and Combined Heating/Cooling Systems and 
Dwellings.’ 
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42798 (PB—257581) The structure of building specifications. 
Fenves, S.J.; Rankin, K.; Tejuja, H.K. (Carnegie-Mellon Univ., 
Pittsburgh, Pa. (USA). Dept. of Civil Engi ing; National Bureau 
of S Washington, D.C. (USA). Center for Building Tech- 
nology). Sep 1976. 85p. (NBS-BSS—90). NTIS $5.00. 
‘i ay ao with eee Univ., wa 
urgh, t. of Civil Engineering. Library o' ngress catalo; 
—_ No. 16 26655 . 4 ot . 


This report provides a scientific basis for the formulation and 
expression of performance standards and specifications and for ex- 
plicit attention to performance in procedural and prescriptive stan- 
dards and specifications. The provisions of the NBS-develo In- 
terim Performance Criteria for Solar Heating and Combi: Heat- 
ing/Cooling Systems and Dwellings, a performance specification, 
are classified in terms of the physical entities addressed, the attri- 
butes of the built environment, and the properties which group 
together particular physical entities which a be subject to similar 
dysfunctions. Guidelines for the expression of provisions in perfor- 
mance codes and specifications are presented. 


42799 Design considerations for solar heating. Cunningham, R. 
Heat. Vent. Eng. J. Air Cond.; 49: No. 578, 9-12(Sep 1975). 

Problems associated with the building structure, energy col- 
lection and storage, collector design, temperature differentials, circu- 
lation, and solar heating system planning are discussed. 


42800 Life-cycle costs and solar energy. Ruegg, R.T. (NBS, 
Washington, DC). ASHRAE J.; 18: No. 11, 22-25(Nov 1976). 

e author stresses that widespread use of solar heating and 
cooling systems in buildings depends on their economic performance 
relative to conventional systems. Economic evaluations and com- 
parisons of alternate solar and conventional energy systems are 
essential in determining the economic merits of solar systems. The 
use of life-cycle cost analysis to evaluate and compare the economic 
efficiency of solar and conventional energy systems is explained. 


SOLAR COLLECTORS AND CONCENTRATORS 


42801 Efficiency of solar collectors. Ahmadzadeh, J.; Gas- 
— M. (Pahlavi Univ, Shiraz, Iran). Energy Convers.; 16: No. 1-2, 
13-21(1976). 

Flat plate and concentrating-type solar collector efficiencies 
are determined at different temperatures using plain black and selec- 
tive absorbing surfaces with plain glass and specially coated reflect- 
ing glass windows and at different air masses. The effect of evacua- 
tion of the air space between the absorbing surface and the glass 
window is also considered. The design of a solar collector should be 
made bearing in mind the average air mass at the collector location 
as well as the operating temperature range. Air mass has a significant 
effect on the choice of absorbing surface. A plain black surface is 
more efficient than a selective absorbing surface over a fairly large 
temperature range. Evacuation leads to a significant increase in flat 
plate collector efficiency. 


42802 Parametric study of flat plate solar collectors. Test, F.L. 
(Univ of RI, Kingston). Energy Convers.; 16: No. 1-2, 23-33(1976). 
An analytical program, suitable for use on a digital computer 
is developed for the pu of studying the hourly behavior of a flat 
plate solar collector. The influence of a large variety of collector 
eters over the period of a year are shown in the plotted results. 
e solar energy that arrives at the collector is based on average 
conditions for the State of Rhode Island. Weather Bureau records 
and Eppley Laboratory data for the past ten years were studied to 
determine the ambient temperature, average diffuse radiation on 
clear days, average cloudiness, and influence of cloudiness on total 
radiation. These quantities were then put in the form of empirical 
equations so that they would predict the proper input for a computer 
program. The results indicate that the energy absorbed by a collec- 
tor and its daily efficiency are strongly dependent on collector 
temperature and cloudiness. One must be very careful not to report a 
collector efficiency without giving the conditions under which a 
collector operates and the collector geometry. The results presented 
show the influence of cloudiness, collector temperature, number of 
covers, wind velocity, air space heat transfer coefficient, coolant 
heat transfer coefficient, tube spacing azimuth angle and slope of 
surface, and plate absorptivity on collector performance. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 43476 


42803 (UTIAS—40) Utilization of energy. Glass, I.1. 
(Toronto Univ., Ontario (Canada). Inst. for Aerospace Studies). Jun 
1976. 74p. Dep. NTIS (US Sales Only) $5.00. 
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The discussion is presented under the following section head- 
ings: forms of geothermal energy, including dry and wet-steam 
reservoirs for electric-power generation and industrial applications, 
and hot dry-rock fields; artificially stimulated sites, including hy- 
draulic fracturing of hot dry-rock and nuclear and chemical-explo- 
sive fracturing of hot dry-rock; economics; environmental effects; 
Canadian scene, including exploration and research and develop- 
ment; and conclusions. Subjects of the four appendices are some 
visits to geothermal areas—figures, tables and plates; a summary of 
proposed U.S. research and development program on geothermal 
sites for electric-power generation and other uses; some Canadian 
energy data and projections; and some usefui energy units and 
conversion factors. It is concluded that potential use of geothermal 
resources should provide for relatively pollution-free, steam-generat- 
ed electrical power, steam and hot water for home and industry, 
mineral and chemical by-products, as well as numerous uses where 
hot water is required in agriculture, fisheries, mining, pulp and paper 
and other industries. (JGB) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 43516 


NON-USA 
REFER ALSO TO CITATION(S) 42827 


42804 Presentation of the geothermal energy. Delisle, G.; Kap- 
pelmeyer, O. (Bundesanstalt fuer Geowissenschaften und Rohstoffe, 
Hannover (Germany, F.R.)); Burger, E.; Dohr, G.; Ernst, P.; Meis- 
ter, S. (Preussag A.G. Erdoel und Erdgas, Hannover (Germany, 
F.R.)). pp 1-71 of In Energiequellen fuer morgen. Meliss, M. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Programm- 
gruppe Systemforschung und Technologische Entwicklung). Frank- 
urt am Main, Germany, F.R.; Umschau Verl. (1976). (In German) 

18 figs.; 2 tabs.; 49 refs. 

This part of the study deals with causes and forms of geother- 
mal energy, estimates the geothermal potential of the world and 
especially of the Federal Republic, explains measuring instruments 
and methods of prospecting and exploiting geothermal fields and 
— on a map of the world-wide distribution of geothermal 
ields. 


42805 Exploitation of the geothermal energy. Langelueddecke, 
E.; Schauer, W.; Tanner, W. (Dornier-System G.m.b.H., Friedrich- 
shafen (Germany, F.R.)); Burger, E.; Dohr, G.; Ernst, P.; Meister, S. 
(Preussag A.G. Erdoel und Erdgas, Hannover (Germany, F.R.)). pp 
72-425 of In Energiequellen fuer morgen. Meliss, M. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Programmgruppe 
Systemforschung und Technologische Entwicklung). Frankfurt am 
Main, Germany, F.R.; Umschau Verl. (1976). (In German) 

106 figs.; 32 tabs.; 131 refs. 

Several methods of deep-drilling, transport techniques within 
drilling, exploitation methods in the bed, and re-injection techniques 
are reviewed. The next topics dealt with in this part are: (a) The 
physical and technical fundamentals of the processes to convert 
geothermal energy to electricity. Heat-power-processes and direct 
energy conversion are discussed. (b) The method of heat storage in 
underground cavities. Finally the surface mining plants and aggre- 
gates (pipelines, steam separators, solid material separators, sound 
absorbers, heat exchangers, condensators and coolant circuits, tur- 
bine-generators) n for the operation of geothermal utiliza- 
tion systems and the corrosion problems occurring in this connection 
are discussed. 


42806 Aspects of the energy economy for the utilization of the 
geothermal potential. Langelueddecke, E.; Schauer, W.; Tanner, W. 
(Dornier-System G.m.b.H., Friedrichshafen (Germany, F.R.)). pp 
573-597 of In Energiequellen fuer morgen. Meliss, M. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Programmgruppe 
Systemforschung und Technologische Entwicklung). Frankfurt am 
Main, Germany, F.R.; Umschau Verl. (1976). (In German) 

1 fig.; 1 tab.; 12 refs. 

The economic importance of geothermal energy for the FRG 
is estimated. This is done by (a) including today’s energy supply 
structure and the development tendencies of the future energy 
supply in the considerations; (b) evaluating the geothermal potential 
with regard to energetic points of view; (c) grouping the geothermal 
energy in the consumers’ structure in temporal terms and the poten- 
tial geothermal energy plants in local terms. (d) including in the 
calculations the utilization of saline deposits for heat storage, the 
primary energy saving and the investment costs. Finally the global 
economic importance of geothermal energy is briefly discussed. 


42807 Recommendations for research and development policy. 
Langelueddecke, E.; Schauer, W.; Tanner, W. (Donier-System 
G.m.b.H., Friedrichshafen (Germany, F.R.)). pp 598-603 of In Ener- 
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giequellen fuer morgen. Meliss, M. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Systemforschung und 
Technologische Entwicklung). Frankfurt am Main, Germany, F.R.; 
Umschau Verl. (1976). (In German) 

In the FRG geothermal energy is used at the moment in 
thermal spas only. Short-term stress for R- and D-work should be 
laid on the fields of exploration and test drillings. In order to be able 
to compete with the USA and with Japan, systems analysis and 
methodical preparations are thought advisable. Furthermore it is 
recommended to continue the LASL-project and, after its successful 
ending, to determine an optimal location for a test fracture in the 
FRG. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 42819, 42837 


42808 Hydrothermal processes in the Atlantic Ocean crust, 
26°N. Scott, R.B.; Hajash, A. Jr. (Texas A and M Univ., College 
Station). pp 35-46 of In Symposium on thermal and chemical prob- 
lems of thermal waters. Washington, DC; International Association 
of Hydrological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

Abundant evidence indicates extensive hydrothermal activity 
at oceanic spreading centers. Slabs of manganese oxides dredged 
from talus slopes covering faults on the rift valley walls of the Mid- 
Atlantic Ridge at 26°N have chemistries similar to hydrothermal 
manganese and growth rates two orders of magnitude faster than 
hydrogenous ferromanganese. Also the occurrence of hydrothermal 
crusts coated with hydrogenous crusts dredged 20 km from the rift 
valley requires that hydrothermal activity continue at least sporadi- 
cally at the rift valley for 10° years or more. Experimental reaction 
of seawater with basalt enriches the fluids in Fe, Mn, Ca, Si, K and 
Cu but depletes them in Na and Mg. Fe and Cu sulfides crystallize 
with Fe oxides above 400°C. Chemically these experimental fluids 
are similar to Reykjanes Peninsula hot springs and altered basalts 
have similar alteration products. From analogies with mineralized 
ophiolites, sulfides (cupreous pyrite, chalcopyrite) precipitate below 
the rock surface and oxides (birnessite, todorokite) precipitate close 
to the rock-seawater interface. Hydrothermal fluids rise through 
temperature, pressure, oxygen fugacity and sulfur fugacity gradients. 
Fault zones in the rift valley wall act as migration paths for hydro- 
thermal fluids. 


USA 


42809 (PB—250377) Selected geothermal resources data: hydro- 
thermal convection systems in the states of Alaska, Arizona, Califor- 
nia, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, 
Oregon, Utah, Washington, and Wyoming. Renner, J.L. (Geological 
Survey, Denver, Colo. (USA)). Feb 1976. 357p. (USGS-CD—76- 
001). NTIS. 

Data collected as part of the U.S. Geological Survey's re- 
search and land classification programs, from professional publica- 
tions, and industry sources has been compiled in computer format. 
Location, surface manifestations, chemistry, physical properties, ex- 
ploratory and development work, and references pertinent to 290 
hydrothermal convection systems comprise the data base. 


NON-USA 
REFER ALSO TO CITATION(S) 42821, 42824 


42810 Considerations on the chemical and gaseous composition of 
thermal waters from the Eastern European part of the Pannonian 
Depression (Romania). Bandrabur, T.; Craciun, P. (Institut de Geolo- 
gie et a Bucharest). pp 110-118 of In Symposium on 


thermal and chemical problems of thermal waters. Washington, DC; 
International Association of Hydrological Sciences (1976). (In 
French) 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

Ecological, structural, geothermic, and hydrogeological con- 
ditions in the eastern part of the Pannonian Depression are present- 
ed. Then the chemical composition of waters from the Pontian, 
Pannonian, Miocene, Cretaceous and Triasic is discussed, special 
attention being paid to their mineralization degree, their ionic com- 
position, the hydrochemical types as well as the origin of the 
mineralization and their gaseous composition. 
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GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


42811 (LA—6659-MS) Exploration methods for hot dry rock. 
Report of the panel held June 22, 1976. West, F.G.; Shankland, T.J. 
(comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. 
Contract W-7405-ENG-36. 58p. Dep. NTIS, PC A04/MF AOI. 
The geological and geophysical characteristics of hot dry 
rock (HDR) necessary for an effective exploration program were 
discussed. The type of HDR project discussed, that being ae 
by the Los Alamos Scienti boratory (LASL), would utilize 
hydraulic wg he develop a large surface area in rock of low 
rmeability, 10~® ys, and at temperatures greater than 200°C. A 
r definition of the thermal regime in the crust and mantle at 
reconnaissance (hundreds to tens of kilometers) and exploration (tens 
of kilometers to 1 km) scales is needed. Geophysical methods capa- 
ble of d investigation would be used with the near-surface 
geologic information to extrapolate conditions at the depth of inter- 
est. Detection of HDR per se may be difficult because the contrast in 
physical properties of HDR and other rock is not always unambi- 
us, but boundaries between rock environments can be delineated. 
en patterns and coincidence of various types of roy i 
anomalies and geologic maps are used, the probability of the detec- 
tion of HDR is greatly increased, ly when a consistent 
picture is described. Various geophysical methods are required to 
detect these anomalies: (a) electromagnetic techniques can map deep 
electrically conductive structures, which to some extent can be used 
to infer isotherms. (b) Bouguer gravity maps corrected for regional 
to graphy are found to correlate with large silicic intrusive bodies, 
which are often associated with high heat flow. (c) isotherms and 
open crack systems at depth can inferred from seismic wave 
attenuations, dispersions, and delay times. (d) heat flow measure- 
ments are useful as a primary tool and as a check on the results of 
other methods. Abstracts for individual presentations by the twelve 
panel members are included. 111 references. 


42812 (LBL—5223) Resistivity modeling for arbitrarily shaped 
two dimensional structures. Part I. Theoretical formulation. Dey, A.; 
Morrison, H.F. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Oct 1976. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC 
A04/MF AOl1. 

A numerical technique was developed to solve the three- 
dimensional potential distribution about a point source of current 
located in or on the surface of a half- containing arbitrary two- 
dimensional conductivity distribution. Finite difference equations are 
obtained for Poisson's equations, ing point as well as area 
discretization, of the subsurface. Potential distribution at all points in 
the set defining the half-space are simultaneously obtained for multi- 
ple point sources of current injection. The solution is obtained with 
direct, explicit, matrix inversion techniques. An empirical mixed 
boundary condition is used at the “infinitely distant” edges of the 
lower half-space. Accurate solutions usi area discretization 
method were obtained with significantly less attendant computation- 
al costs than with the relaxation, finite-element or network solution 
techniques, for models of comparable dimensions. 


42813 (LBL—5283) Resitivity modeling for arbitrarily shaped 
two dimensional structures. Part II. User's guide to the FORTRAN 

RESIS2D. Dey, A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1976. Contract W-7405-ENG-48. 57p. 
Dep. NTIS, PC A06/MF AOl1. 

The development of a numerical solution technique is de- 
scribed to obtain the potential distribution in three-dimensional space 
due to a point source of charge injection in or on the surface of a 
half space containing any itrary two-dimensional conductivity 
distribution. Finite difference approximations are made to discretize 
the governing Poisson’s equation with appropriate boundary condi- 
tions. The discretization of Poisson’s equation by elemental area 
brought about a numerical formulation for a more effective matrix 
technique to be utilized to solve for the gone distribution at each 
node of a discretized half-space. A FORTRAN algorithm named 
RESIS2D was written to implement the generalized solution 
method. A brief description of the FORTRAN program in terms of 
its construction is given. The formal input and output parameters for 
the relevant subroutines are discussed. The pro, is designed to 
be implemented on a CDC 7600 machine. language of the 
algorithm is FORTRAN IV; certain pro ing norms for the 
Cc 7600 machine and the RUN76 compiler are routinely used. 
Some variables are stored in the LCM (Large Core Memory) of this 
machine, and their calling sequence and usage ly to the 
CDC7600 alone. The resulting solution of the potential distribution 
can be obtained for a current source or sink located on the surface or 
at any arbitrary surface location. Any arbitrary configuration of 
transmitter or receiver electrode arrays, therefore, could be simulat- 
ed to obtain the resistivity response over arbitrarily s two- 
dimensional geologic bodies. For brevity, in the source deck pro- 
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vided in this report, only two electrode arrays commonly used in 
geothermal reservoir delineation are illustrated. (JGB) 


42814 (LBL—5913) Open file report: geoscience studies in 
Buena Vista Valley, Nevada. Goldstein, N.E.; Beyer, H.; Corwin, R.; 
di Somma, D.E.; Majer, E.; McEvilly, T.V.; Morrison, H.F.; Wol- 
lenberg, H.A.; Grannell, R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 
4lp. Dep. NTIS $5.00. 

As part of the study of applications of geoscience techniques 
to the assessment of potential geothermal resources areas, geological, 
sg and geochemical surveys were conducted in Buena 

ista Valley, north-central Nevada. Within the survey area there is 
no visible indication of present-day hydrothermal activity except at 
Kyle Hot Springs. The — work, consisting of gravity, 
magnetics, self-potential, E-field-ratio teilurics, dipole-dipole resistiv- 
ity, microearthquake and heat flow measurements, did not detect 
evidence for any other circulating hot-water system. Maps and 
geophysical data profile composites are presented. (MHR) 


42815 (USGS-OFR—76-700D) Audio-magnetotelluric station lo- 
cation map Known Geothermal Resource Area, 
California. ai C.L.; Senterfit, R.M. (Geological Survey, Reston, 
Va. (USA)). 1976. 4p. TIC. 

The observed apparent resistivity in ohm-meters is tabulated 
for eight stations over the frequency range from 7.5 to 18,600 Hz. A 
map of the stations is included. (WHK) 


42816 (USGS-OFR—76-700E) Audio-magnetotelluric station lo- 
cation map Island Park Known Geothermal Resource Area, Idaho. 
Long, C.L.; Hoover, D.B.; Tp s, C.L. (Geological Survey, 
Reston, Va. (USA)). 1976. 17p. , 

The observed apparent resistivity in ohm-meters is tabulated 
for 56 stations at Island Park KGRA, Idaho. A map of the station 
locations is included. Data are tabulated for discrete frequencies 
ranging from 7.5 to 18,600 Hz. (WHK) 


42817 (USGS-OFR—76-701B) Telluric traverse location map 
and profiles for Ruby Valley Known Geothermal Resource 
Nevada. Batzle, M.L.; Hammond, S.E.; Farkash, V.N. (Geological 
Survey, Reston, Va. (USA)). 1976. 3p. TIC. 

The telluric voltage is plotted for two traverses at Ruby 
Valley KGRA, Nevada. One traverse had 8 measurement points and 
the other had 10. A traverse location map is included. (WHK) 


42818 Geothermal energy: the hot prospect. EPR/ J.; 2: No. 3, 6- 
13(Apr 1977). 

Developed geothermal capacity, 502 MW, all of it belonging 
to Pacific Gas and Electric Company at The Geysers in California, 
amounts to 0.2 percent of U.S. power generated. From 11 MW in 
1960, PG and E’s capacity at The Geysers grew to 290 MW by 1972. 
a of 106 MW each were later added, raising the total to 
502 in 1975. Three more units are now being built, and capacity 
at The Geysers, by PG and E alone, is planned to hit 2000 MW by 
1987, quadrupling the 1975 figure in just 12 years. The four pros- 
pects—dry steam, hot-water systems, geopressured systems, and 
crystalline rock and magma—are described. An attempt is made to 
describe global aspects of geothermal reserves. Data are incomplete 
and inaccurate, but it is instructive to assess major capacity and learn 
the locations and applications of geothermal heat. (MCW) 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 42810, 42814 


42819 Symposium on thermal and chemical problems of thermal 
waters. Washington, DC; International Association of Hydrological 
Sciences (1976). 149p. (In English and French). (CONF-750896—). 


W. W. Hastings, 1909 K Street NW, Washington, DC. 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

Fourteen papers were presented; each has been abstracted 
and indexed individually for ERA/EDB. (JGB) 


42820 Thermal and chemical problems of thermal waters. 
Schoeller, H.J. (Bordeaux Univ.). pp 1-5 of In Symposium on 
thermal and chemical problems of thermal waters. Washington, DC; 
International Association of Hydrological Sciences (1976). (In 
French) 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

CONF-750896—. 

The thermal and chemical problems of the thermal waters are 
discussed from the standpoint of temperature, chemical composition, 
and their genesis in the geological context. (JGB) 


42821 Helium isotopes in thermal fluids. Polak, B.G. (Geologi- 
cal Insts, Moscow); Kononov, V.1.; Tolstikhin, I.N.; Mamyrin, 
B.A.; Khabarin, L.V. pp 17-33 of In Symposium on thermal and 
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chemical problems of thermal waters. Washington, DC; Internation- 
al Association of Hydrological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

The isotopic composition of helium in thermal fluids (Kuril 
Islands, Kamchatka, Iceland, Caucasus, etc.) and in gases from the 
tectonically stable areas of Europe and Asia are compared. The 
possibility of using the *He/‘*He ratio as the criterium for determina- 
tion of the geological genesis is the result of: (1) the significant 
variety (four orders of magnitude) of this ratio in helium from 
different natural abyssal sources and (ii) the absence of sample 
contamination with atmospheric helium due to its dissipation into 
space. The relationships between the helium isotopic ratio with the 
tectonic and seismic activity and terrestrial heat flow are discussed. 
Possible applications of helium isotope distribution in thermal fluids 
for solving some of the geological problems are considered. 


42822 Geochemistry of thermal waters from various geothermal 
provinces of India. Gupta, M.L.; Narain, H.; Saxena, V.K. (National 
Geophysical Research Inst., Hyderabad, India). Pp 47-58 of In 
Symposium on thermal and chemical problems of thermal waters. 
Washington, DC; International Association of Hydrological Sci- 
ences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

An analysis of various geodata has revealed several geother- 
mal provinces of India, where sub-surface thermal waters of varying 
chemical characters occur. The Himalayan Orogen is a of one 
main geothermal province, where nearly neutral to mildly alkaline, 
Na-HCOs3-Cl, Na-Ca-HCOs-Cl and Na-HCOs, etc., types of mineral- 
ized thermal waters flow from various hot springs and few drill 
holes which tap steam-water mixture. Detection of high boron 
(0.1 to 0.13 ) content and a few other components indicate 
association of some magmatic components in few waters. — 
waters in one area are supersaturated with respect to calcite. Some 
tritium studies indicate large residence time of thermal waters. Hot 
springs of the Konkan Geothermal Provinces, located in the Deccan 

raps, issue nearly neutral to mildly alkaline (TDS 0.4 to 4.0 g/1) 
chloride sulfate waters. In Cambay Geothermal Province thermal 
waters (TDS < 4.0 g/l) of Na-Cl type have been tapped in wells 
drilled in search of oil. Thermal spring waters from reactivated Pre- 
Cambrian gneisses are alkaline S < 0.6 g/l). From Pre-Cambri- 
an quartzites neutral Na-Ca-Cl-HCOs type of thermal water with 
metalic trace-elements flows through joints in one area and unique 
mildiy acidic Ca-Mg-HCOs Ren pe water (TDS less than or 
equal to 0.06 g/l) issues from a wide group of hot springs in another 
area. 


42823 Temperature and chemism of ground waters in the Western 
areas of the East European platform. Bogomolov, G.V.; Bogomolov, 
Y.G. (Interagency Geophysical Committee, Moscow). pp 59-67 of In 
Symposium on thermal and chemical problems of thermal waters. 
Washington, DC; International Association of Hydrological Sci- 
ences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

The distribution and chemistry of thermal and cold waters 
within the limits of Western areas of the East European platform is 
discussed, based on the analysis of distribution of a natural thermal 
field (direct determination of heat flow) and geothermal field on the 
surface of a crystalline foundation (temperatures obtained by calcu- 
poe methods through a geothermal gradient and direct measure- 
ment). 


42824 Geochemistry and origin of thermal waters in Poland. 
Dowsgiallo, J. (Research Center for Geological Sciences, Warsaw). 
pp 69-77 of In Symposium on thermal and chemical problems of 
thermal waters. Washington, DC; International Association of Hy- 
drological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

Two main hydrochemical types of thermal waters may be 
distinguished in Poland. The first type comprises brines characteris- 
tic of deep sedimentary aquifers of the North European Lowland 
and somewhat less mineralized waters of the Cl-Na or Cl-HCO3-Na 
types in the Flysch Carpathians. Thermal waters of the second type 
are slightly mineralized (less than 1g/l). They occur in carbonate 
formations of the Inner Carpathians (Tatra Mts) and in Sudetic 
granites and gneisses. As indicated by the chemical composition of 
waters and by environmental isotope studies, brines are mainly of 
relict (connate) or mixed origin, while Carpathian and Sudetic 
“acratothermae” are infiltration waters, their '*C content suggesting 
in some cases Pleistocene infiltration. 


42825 Thermal waters in Taiwan, a preliminary study. Chen, 
C.H. pp 79-88 of In Symposium on thermal and chemical problems 
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of thermal waters. Washington, DC; International Association of 
Hydrological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

About 80 hot-spring and fumarolic areas have been reported 
in Taiwan. Most of them are located in the Miocene, Paleocene, and 
pre-Tertiary metamorphic terrains, where the spring waters are 
mostly of the sodium bicarbonate type and have temperatures rang- 
ing from 40°C to 99°C. Thirteen or fourteen are located in Pleisto- 
cene volcanic areas, where the spring waters are mostly of the acid 
sulfate chloride type and have temperatures ranging from 39° to 
120°C (fumarole). Only ten hot-spring areas are located in the 
Neogene to Recent sedimentary terrains, where the spring waters 
are mostly of the sodium bicarbonate and bicarbonate chloride types 
and have temperatures ranging from 37° to 91°C. Tatun and Tu- 
chang are the two explored geothermal fields in Taiwan. The former 
lies in a volcanic region, and the latter in a slate formation. The deep 
sandstone reservoir of the Tatun field contains acid sulfate chloride 
water, having pH around 2 and temperature up to 293°C. The water 
changes its chemical properties as it enters the overlying volcanic 
rocks. The Tuchang field produces sodium bicarbonate water, 
having pH around 8.5 and temperature up to 173°C. More water of 
this type with temperatures in the range of 150° to 200°C may be 
found in metamorphic terrains in future explorations. The reasons 
and explanations are given in the paper. 


42826 Silica content of thermomineral waters of France in rela- 
tion to temperature, sodium, and bicarbonate content. Schoeller, M. 
(Univ., Bordeaux). pp 89-99 of In Symposium on thermal and 
chemical problems of thermal waters. Washington, DC; Internation- 
al Association of Hydrological Sciences (1976). (In French) 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

It is known that a correlation exists between the silica content 
and the temperature t. A geochemical study of hot springs in the 
Pyrenees, Puy de Dome, Ardeche, Vosges, and Alsace-Lorraine 
shows that Na and K influence also the silica content. The relation 
SiO. = a + bt + c Na +- e changes from one to another of these 
countries. The silica content is higher than that permitted by the 
equilibrium with feldspars. All these springs having a temperature 
below 80°C outflow from crystalline rocks, granite, gneiss. 


42827 Important geothermal sites in Greece, based on thermo- 
mineral springs, and the possibilities of their exploitation and utilisa- 
tion. Garagounis, C.; Dimitroulias, C. (Technical Univ., Athens). pp 
128-134 of In Symposium on thermal and chemical problems of 
thermal waters. Washington, DC; International Association of Hy- 
drological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

The thermal springs of Greece, located on the mainland 
shores and islands, are discussed. Emphasis is placed upon the 
geothermal field of eastern Central Greece, which is made up of 
seven thermal mineral springs grouped around the Malic Gulf; 
among them is the famous Thermopylae Springs. Available data 
indicate that the thermal spring water mixes with salt or fresh water 
before coming to the surface, thus losing much of its heat. It is 
concluded that relatively deep drilling depths will have to be consid- 
ered for the geothermal fields of Greece. (JGB) 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 42830 


42828 (PB—256569) Some issues regarding regulatory policy, 
political participation, and social implications of geothermal resource 
development in the Imperial Valley. Green, P.S.; Steinberger, M.F. 
(California Univ., Davis (USA). Water Resources Center; ifornia 
Univ., Riverside (USA). Center for Social and Behavioral Science 
Research). Feb 1976. 67p. NTIS $4.50. 

Prepared in cooperation with California Univ., Davis. Water 
Resources Center, UCAL-WRC-W-344. 

In order to delineate social and political issues relating to 
geothermal development, certain local government officials and 
community leaders in the Imperial Valley were interviewed on their 
perceptions of the potential of geothermal resources and regulatory 
problems implicit in development. County officials exhibited a 
strong belief that they had an overall responsibility for the general 
welfare of the residents of Imperial County who would be affected 
by the potential economic, social, and environmental impacts of 
geothermal development. (GRA) 
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ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 42830 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 43259, 44001 


42829 (UCRL—50044-76-1) Imperial Valley Environmental Pro- 
ject: progress report. Phelps, P.L.; Anspaugh, L.R. (eds.). (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 19 Oct 1977. 
Contract W-7405-ENG-48. 198p. Dep. NTIS, PC A09/MF AOl. 

Progress is reported in six areas of research: air quality, water 
quality, ecosystem quality, subsidence and seismicity, socioeconomic 
effects, and integrated assessment. A major Fig of the air quality 
element is to evaluate the rate of emission of H2S, CO2, Hz, Nz, CH, 
and C2H¢ from the operation of the geothermal loop experimental 
facility at Niland. Concentrations of tts were found to vary be- 
tween 1500 to 4900 ppM by volume at the Niland facility. To 
distinguish between geothermal fluids and other waters, extensive 
sampling networks were established. A major accomplishment was 
the installation of a high-resolution subsidence-detection network in 
the Salton Sea geothermai field area, centered on the test facility at 
Niland. A major effort went into establishing a background of data 
needed for subsequent impact assessments related to socioeconomic 
issues raised by geothermal developments. Underway are a set of 
geothermal energy scenarios that include power development sched- 
ules, technology characterizations, and considerations of power- 
plant-siting criteria. A Gaussian air-pollution model was modified for* 
use in preliminary air-quality assessments. A crop-growth model was 
developed to evaluate impacts of gases released from geo 
operations on various agricultural crops. Work is also reported on 
the legal analysis of geothermal legislation and the legal aspects of 
water-supply utilization. Remote sensing was directed primarily at 
the Salton Sea, Heber, Brawley, and East Mesa KGRAs. However, 
large-format photography of the entire Salton Trough was complet- 
ed. Thermal and multispectral  y was done for several selected 
sites in the Salton Sea KGRA. (JGB) 


42830 (UCRL—S52121) Description of Imperial Valley, Califor- 
nia for the assessment of impacts of geothermal energy development. 
Layton, D.; Ermak, D. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 26 Aug 1976. Contract W-7405-ENG-48. 
23lp. Dep. NTIS, PC A07/MF AO1. 

Impending geothermal development in the Imperial Valley of 
California has raised concern over the possible impacts of such 
development. As an initial step in impact assessment of geothermal 
projects, relevant features of the valley’s physical and human envi- 
ronments are described. Particular attention is placed on features 
that may either influence development or be affected by it. Major 
areas of consideration include the valley’s physical resources (i.e., 
land, air, water, and biological resources), economic, fiscal, 
social characteristics of Imperial County, and geothermal laws. 


42831 problems in the utilization of geother- 
p 100-109 of In Symposium on thermal and 
ermal waters. Washington, DC; Internation- 
al Association of Hydrological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

Particular geochemical problems encountered in developing 
hot-water geothermal fields are discussed. Pollution problems may 
arise from the disposal of the hot saline waters. Damage to vegeta- 
tion or contamination of local waterways may result from massive 
discharges of saline geothermal waters — silica, sulfur, 
boron, and heavy metals. Work on the chemistry of contaminating 
metals and their distribution between waters, precipitates, plants, and 
fish is outlined. The disposal of geothermal waters in surface pipes or 
drains by desalination, or by re-injection to the country is critically 
affected by the chemistry of silica in solution, and its polymerization 
and precipitation processes. Recent research on this topic is re- 
viewed, including the development of a pilot-scale process to 
remove silica from geothermal waters. 


GEOTHERMAL POWER PLANTS 


POWER PLANT SYSTEMS AND COMPONENTS 


42832 (TREE—1039) Determination of the 5 MW gross nominal 
binary cycle for power generation at Raft River, Idaho. 
.J.; Madsen, W.W. (eds.). (EG and G Idaho, Inc., Idaho 


design case 
In » LJ 

Falls (USA)). Dec 1976. Contract EY-76-C-07-1570. 130p. Dep. 
NTIS $6.00. 
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A series of Rankine cycle studies for power generation utiliz- 
on greases Ce 0 Ge San centin end GOaaey er eens 
fluid are reported. To find the plant configuration which would most 
effectively utilize the available energy, a parametric study was 
or agp The desirability of supercritical, single boiler or double 

iler cycles, and the relative boiler temperatures and percen 
isobutane flow split between the boilers in the double cycles for 
eothermal fluid temperatures of 260°F to 360°F were considered. 
is study was designed to discover thermodynamic trends which 
would point to an optimum isobutane cycle for geothermal fluid 
a in this temperature range. The results of the parametric 
study were applied to derive a Nominal Design Case for a demon- 
stration plant at Raft River, with a geothermal fluid resource at 
290°F. In addition, plant variations due to tolerances applied to 
thermodynamic properties and other key factors are included. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


42833 (COO—2677-6) Design of a water jet drill for developmen 

resources. December 1, 1976—Febru- 
ary 1, 1977. Summers, D.A.; Lehnhoff, T.F. (Missouri Univ., Rolla 
(USA). Rock Mechanics and Explosives Research Center). 1977. 
> gee EY-76-S-02-2677.M001. 36p. Dep. NTIS, PC A03/MF 
AOl. 

A nozzle design was established, and the effects from rock 
confining pressure and hole back pressure on drilling rate were 
determined in granular rock. A paper presented at the 31st annual 
meeting of the Petroleum-Mechanical Engineering Conference of 
ASME in Mexico City in September 1976 and entitled "Environ- 
mental Effects on a High Pressure Jet Drill” is appended. The results 
to date from this ongoing research program suggest that because of 
the high drilling rates achieved in the laboratory, that high pressure 
jet drilling has a useful potential in industry, but that the parameters 
controlling such application are as yet undetermined. It is evident 
that the rock properties have a greater effect on the drillability than 
jet cutting pressures. The use of polymeric additives does not appear 
to have as great a potential for improving drilling rate as they have 
in other applications where standoff distances are greater. (JGB) 


42834 (LA—5979-SR) Rapid excavation by rock melting (LASL 

). Status report, September 1973—-June 1976. 
Hanold, R.J. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Feb 1977. Contract W-7405-ENG-36. 85p. Dep. NTIS, PC A0S/MF 
AOl. 

Research was directed at establishing the technical and eco- 
nomic feasibility of excavation systems upon the rock-melting 
(Subterrene) concept. A series of electrically powered, small-diame- 
ter prototype melting penetrators was developed and tested. Re- 
search activities include optimizing penetrator configurations, de- 
signing high-performance heater systems, and improving refractory 
metals technology. The properties of the glass linings that are 
automatically formed on the melted holes have been investigated for 
a variety of rocks and soils. Thermal and fluid-mechanics analyses of 
the melt flows were conducted with the objective of optimizing 
penetrator designs. Field tests and demonstrations of the prototype 
devices continue to be performed in a wide range of rock and soil 
types. Primary emphasis was placed on the development of a pene- 
trator designed for more economical extraction of geothermal 
energy and of small-diameter penetrators which can be utilized in 
support of geothermal energy exploration programs. Optimization of 
well design, the trade-off of advance rate with operating life, the 
advantages of using the melt-glass hole | for well-bore seal-off, 
rig automation, and the benefits which result from the insensitivity of 
rock melting to formation temperatures and geologic variations were 
also studied. Subsystem hardware development was directed toward 
resolution of critical technical questions related to penetrators for 
dense rock, debris handling, electrical heater configuration, and 
establishing penetrator life. Laboratory experiments and field tests 
provide data for final system design optimizations and indicate proof 
of applicability of the concept to a geothermal well hole-forming 
system. A field test unit to form relatively shallow vertical holes for 
heat flow surveys in support of geothermal exploration studies has 
been designed, fabricated, and field tested. 


FLUID TRANSMISSION 
REFER ALSO TO CITATION(S) 43894 


42835 (UCRL—52186) Flow-regime characterization for hori- 
zontal two-phase steam flow. Calder, C.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 5 Oct 1976. Contract W- 
7405-ENG-48. 26p. Dep. NTIS $4.00. 

A relatively simple model, using Baker parameters, is de- 
scribed and applied to flow-regime data generated by high speed 
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photography of two-phase steam flow. The experiments were con- 
ducted at the Geothermal Test Facility (GTF) at Lawrence Liver- 
more Laboratory. Although results depend somewhat on the person- 
al judgment and interpretation of the observer, the model was found 
to give a reasonable prediction of the flow regime for the flow 
ranges available in 1- and 2-in.-diam pipes. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


42836 (UCID—17261-76-3) Geothermal materials studies. Quar- 
terly report, July—September 1976. Goldberg, A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Sep 1976. Contract 
W-7405-ENG-48. 42p. Dep. NTIS $4.00. 

Results are reported on the following subjects: erosion studies 
of nozzle and turbine materials, stress corrosion cracking experi- 
ments on Ti-, Fe-, Ni-, and Co-base alloys; general corrosion field 
tests; evaluation of corrosion and erosion failure, corrosion testing, 
and electroless nickel plating of a turbine wheel. (MHR) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


42837 (TREE—1085) Two-dimensional simulation of the Raft 
River geothermal reservoir and wells. Kettenacker, W.C. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Mar 1977. Contract EY-76-C-07- 
1570. 107p. Dep. NTIS, PC A06/MF AOI. 

Computer models describing both the transient reservoir pres- 
sure behavior and the time dependent temperature response of the 
wells at the Raft River, Idaho, Geothermal Resource were devel- 
oped. A horizontal, two-dimensional, finite-difference model for 
calculating pressure effects was constructed to simulate reservoir 
performance. Vertical, two-dimensional, finite-difference, axisymme- 
tric models for each of the three existing wells at Raft River were 
also constructed to describe the transient temperature and hydraulic 
behavior in the vicinity of the wells. All modeling was done with the 
use of the thermal hydraulics computer program SINDA-3G. The 
models are solved simultaneously with one input deck so that 
reservoir-well interaction may occur. The model predicted results 
agree favorably with the test data. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


42838 (PB—256775) Heat extraction from hot dry rock masses. 
Progress report, 1 Aug 1975—31 Jan 1976. Weertman, J.; Achen- 
bach, J.D.; Bazant, Z.P.; Dundurs, J.; Keer, L.M. (Northwestern 
Univ., Evanston, Ill. (USA). Technological Inst.). Apr 1976. 125p. 
NTIS $5.50. 

The following topics are discussed: analytic study of crack 
growth and shape; finite element solution of geothermal energy 
extraction; fluid flow through cracks; model experiments; and seis- 
mic detection of hydraulically induced fractures. 


DIRECT ENERGY UTILIZATION 


42839 (TREE—1016) Potential for utilizing geothermal energy 
for space heating in re-constructed Sugar City, Idaho. Kunze, J.F.; 
Lofthouse, J.H.; Stoker, R.C. (EG and G Idaho, Inc., Idaho Falls 
ee Jan 1977. Contract EY-76-C-07-1570. 40p. Dep. NTIS 


“A preliminary overview is presented of the potential ier 


tion of geothermal energy space-heating uses for Sugar City, Idaho, 
a town recently devastated by the Teton Dam collapse. The feasibil- 
ity of planning the reconstruction to include a central heating system 
to supply all the space heating, and possibly some of the industrial 
heat is analyzed. The use of geothermal energy to fuel such a system 
is discussed in detail, with information supplied, principally for 
comparison on the use of other fuels. (MHR) 


42840 Total energy use in an urban-agricultural power plant 
complex. Boersma, L.; Davis, L.R.; Ringle, J.C. (Oregon State Univ., 
Corvallis). pp 135-143 of In Symposium on thermal and chemical 
problems of thermal waters. Washington, DC; International Associ- 
ation of Hydrological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

The potential for use of warm water which may appear as 
waste heat from power generating plants or geothermal waters is 
great. Possible agricultural applications are discussed. They include 
single cell protein production, protein extraction, food processing, 
aquaculture, greehouse heating, and open field soil warming. All of 
these activities require large quantities of warm water ~— § in 
temperature from 25 to 50°C. Some uses are best served by low 
= steam. The use of geothermal water is particularly attractive 

use it is available over a wide temperature range. It is indicated 
that these applications should be incorporated into multiple use 
systems with each component chosen carefully for its contribution to 
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energy use efficiency and to food production and processing. The 
applications are described in detail. The need for the development of 
warm water use plans and the important elements of such plans are 
described. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 


42841 (UCID— 17406) Calculation of brine properties. Dittman, 
G.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 16 Feb 1977. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC 
A02/MF AOl1. 

Simple analytical expressions are presented for estimating 
geothermal brine thermophysical properties above 80°F and for salt 
contents between 5 and 25 percent by weight. Linear regression by 
the method of least squares is used to curve-fit saturated liquid 
enthalpy and density data on simulated brines. Brine saturation 
pressure is calculated as a percentage of the pure water saturation 
pressure at the same temperature. Saturated liquid brine entropy is 
determined from an approximation to the differential equation for 
entropy change using the previously determined relationships for the 
other property values needed. Brine vapor properties are assumed 
equal to steam properties at the same temperature and pressure and 
are obtained from the ASME equation-of-state for pure water. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 42808 


42842 Some features of the geochemistry of thermal water in 
platform areas from experimental data. Kissin, 1.G.; Pakhomov, S.I. 
(Inst. of Water Problems, Moscow). pp 7-15 of In Symposium on 
thermal and chemical problems of thermal waters. Washington, DC; 
International Association of Hydrological Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

Experiments on leaching different rocks (clayey, sandy, car- 
bonate and crystalline) with distilled and seawater, sodium and 
calcium—sodium chloride solutions at temperatures of 20° to 250°C 
were performed. The results show that pH values decrease, and 
potassium, silicic-acid and boric-acid contents increase in thermal 
water under the effect of high temperatures. Temperature rise results 
in certain “levelling” of water composition and decrease of the effect 
of different water-bearing rocks. The temperature metamorphization 
of water depends on the calcium sulfate content, carbonate content, 
and composition of rocks. Waters connected with gypsum-bearing 
rocks are subject to most sharp variations. A temperature rise of 
over 100° to 150°C contributes to removal of magnesium ions from 
solutions. The metamorphization of sea water in contact with rocks 
containing carbonates leads to a sharp decrease of sulfate and magne- 
sium ion concentrations at high temperatures. In interaction of water 
of different composition with such rocks, as a result of hydrolysis 
processes, free carbon dioxide is liberated that increases the chemical 
activity of thermal water. The above distinctive features of tempera- 
ture metamorphization are corroborated by the example of the 
thermal water of the Pre-Caucasus and some other platform areas. 


42843 Studies by the dynamic method on the reaction of rock 
with hot spring water of the Tamagawa Hot Springs in Japan. Iwaji, L.; 
Yuzo, Y.; Seiko, Y.; Teiko, O. (Toho Univ., Chiba, Japan). pp 119- 
127 of In Symposium on thermal and chemical problems of thermal 
waters. Washington, DC; International Association of Hydrological 
Sciences (1976). 

From Symposium on thermal and chemical problems of ther- 
mal waters; Grenoble, France (29 Aug 1975). 

See CONF-750896—. 

Rock and hot spring water at the Tamagawa Hot Springs 
were used in situ for the examination of contamination of the 
components of rocks into hot spring water from rocks on the way to 
the surface of the Earth and hydrothermal alteration of rocks by 
flowing not spring waters. Each stage of interaction of rock and 
water (variations in concentrations of the components of hot spring 
water and chemical composition of the residual rocks in connection 
with the lapse of interaction time) was studied by the dynamic 
method. All the components of rock were extracted into the hot 
spring water. However, the behavior of each component during 
extraction was different, depending on the nature of the components 
in rock and water. Generally extraction of components into hot 
spring water is effective only at the earlier stage of interaction of 
rock and water. 
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WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 


(ORO/5108—76/4) Reference wind speed distributions 


and height profiles for wind turbine design and performance evaluation 
applications. us, C.G.; Hargraves, W.R.; Mikhail, A. (Georgia 
Inst. of Tech., Atlanta (USA). School of Aeros; a 
- 1976. Contract E(40-1)-5108. 105p. Dep. NTIS, PC A06/MF 
AOl. 

The B nse pos of this rt is to provide a set of reference or 
standard values of wind profiles, wind speed distributions and their 
effects on wind turbine performance for engineering design applica- 
tions. Based on measured Weibull distribution parameters, represen- 
tative average, low, and high variance data are given for height 

rofiles of mean, 25 percentile, and 75 ne wind speeds; and 
‘or wind speed probability density (velocity frequency) functions 
and cumulative probability (velocity duration) functions at selected 
heights. Results of a sensitivity analysis of the dependence of wind 
turbine performance parameters on cut-in speed, and rated speed for 
various mean wind and wind variance regimes are also presented. 
Wind turbine performance is expressed in terms of capacity factor 
(ratio of mean power output to rated power) and recovery factor 
(ratio of mean energy output to energy theoretically available in the 
wind). The representative high, mean, and low variance cases were 
determined from calculated Weibull distributions at 140 sites across 
the Continental U.S., and all of the resentative functions are 
— at mean wind speeds of 4, 5, 6, 7, and 8 m/s at standard 10 
m level. 


WIND ENERGY ENGINEERING 


42845 Wind power plants for peak demands. Upmalis, A. Ener- 
gie; 28: No. 9, 262-265(Sep 1976). (In German). 

A survey of the current development of wind turbines and 
control systems for storage and peaking requirements is given. The 
a. omg of using wind power plants mounted on roofs of high 

uildings are evaluated. 5 refs. 


Possibilities of utilizing wind power. Armbrust, S.; Kuss- 
mann, A.; Molly, J.P. (Deutsche Forschungs- und Versuchsanstalt 
fuer Luft- und Raumfahrt e.V., —— (Germany, F.R.). Inst. fuer 
Bauweisen- und Konstruktionsforsc ). Dtsch. Forsch. Versuch- 
sanst. Luft- Raumfahrt Nachr.; No. 19, 765-770(Nov 1976). (In 
German). 

10 figs. 

An outline on the technical possibilities of building wind 
power plants and a report on completed and planned plants are 
given. The economic utilisation of wind power is discussed. Small 
plants of 10 to 50 kW and large plants integrated in a supply network 
are distinguished between as regards the megawatt performance. 


TURBINE DESIGN AND OPERATION 


42847 Wind-powered engine, particularly for producing electrical 
energy. Schroeder, K. German(FRG) Patent 2,502,783/A/. 29 Jul 
1976. 7p. Yn German). 

igs. 


The wind-powered engine has 2 wind-operated propellers 
which are situated one behind the other, bearing-mounted, i - 
dent of one another and rotating in opposite directions, which 
convert their energy of rotation in an electric generator. The rotor 
and stator of the generator are each connected to one propeller, so 
that they rotate in opposite directions. S regulation takes place 
due to stresses in the propellers. The pitch of the blade ends changes 
: high — speeds. Braking surfaces are created there which stop 
the machine. 


42848 Shrouds for aerogenerators. Igra, O. (Ben-Gurion Univ of 
the Negev, Beer Sheva, Isr). AJAA (Am. Inst. Aeronaut. Astronaut.) 
J.; 14: No. 10, 1481-1483(Oct 1976). 

To use wind power efficiently, reduce the size of rotors, and 
to increase the rotational speeds, various combinations of turbines 
operating inside ially designed shrouds composed of a bell- 
shaped intake, a cylindrical section, and a diffuser have been recently 
investigated. This article presents a new approach to shroud design, 
such that good aerodynamic performance is retained, while the 
shroud is made more attratice economically. 10 refs. 


42849 Dual optimum aerodynamic design for a conventional 
windmill. Stewart, H.J. (Calif Inst of Technol, Pasadena). AJAA (Am. 
Inst. Aeronaut. Astronaut.) J.; 14: No. 11, 1524-1527(Nov 1976). 

The theoretical possibility of designing the blading of a con- 
ventional windmill so as to match the optimum loading for maximum 
output at two different operating conditions (i.e., at two different 
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values of the ratio of tip oe to wind speed) is investigated usin 
the vortex blade element theory. The theory of — loading 4 
developed, including the effect of profile drag. For the range of 

considered, it is shown that the effect of profile drag on 
lade loading is quite small, — the effect on efficiency is 
significant. simpler theory, neglecting profile drag, and first 
presented by Glauert, then is used to design three sets of blading 
which match the Glauert loading conditions at two conditions, tip 
speed ratios of 4 and 5. 


42850 Flying in the face of the wind. Consult. Eng. (London); 40: 
No. 11, 42-43(Nov 1976). 

The practical ae to building a windmill in Denmark is 
discussed together with a project--to build a 54 m diam, 2 MW 
windmill, which will generate all the community's electricity and 
have spare capacity to feed the national grid. 


SITE CHARACTERISTICS 
REFER ALSO TO CITATION(S) 42844 


ELECTRIC POWER ENGINEERING 


42851 (N—76-23684) Energy Conversion Alternatives Study 
(ECAS): General Electric Phase I, final report. Volume III. Energy 
conversion subsystems and components. Part 2. Primary heat input 
systems and heat exchangers. Corman, J.C.; Eskesen, J.H.; Robert- 
son, A.S.; Stewart, R.D. (General Electric Co., Schenectady, N.Y. 
(USA)). Feb 1976. Contract E(49-18)-1751;NAS-3-19406. 205p. 
(NASA-CR—134948(Vol.3)(Pt.2); SRD—76-011(Vol.3)(Pt.2)). Dep. 
NTIS, PC A1l0/MF AOl1. 

A parametric study was performed to assist in the develop- 
ment of a data base for the comparison of advanced energy conver- 
sion systems for utility applications using coal or coal-derived fuels. 
Estimates of power plant performance (efficiency), capital cost, cost 
of electricity, natural resource requirements, and environmental in- 
trusion characteristics were made for ten advanced conversion sys- 
tems. Over 300 parametric points were analyzed to estimate the 
potential of these systems. Emphasis was on the energy conversion 
system in the context of a base loaded utility power plant. Although 
cases employing transported coal-derived fuels were included, the 
fuel processing step of converting coal to clean fuels was not 
investigated except for cases where a low-Btu gasifier was integrated 
with power plant. All power plant concepts were premised on 
meeting emission standards requirements. e investigative ap- 
proach focused on achieving consistency and comparability in the 
analysis of the various conversion systems. Recognized advocate 
organizations were employed to analyze their respective cycles and 
to present their analyses for power plant integration by the GE 
systems evaluation team. Wherever possible, common subsystems 
and components for the various systems were treated on a uniform 
basis. A steam power plant (3500 psig, 1000 F, 1000 F) with a 
conventional coal-burning furnace-boiler was analyzed as a basis for 
comparison. Combined cycle gas/steam turbine system results indi- 
cated competitive efficiency and a lower cost of electricity com- 
pared to the reference steam plant. The be net MHD system 
results indicated the potential for significantly higher efficiency than 
the reference steam plant but with a higher cost of electricity. 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 43101 


42852 Analysis of equations of steady-state operating conditions 
of large electric power systems. Geraskin, O.T.; Byakova, L.P.; 
Byakov, A.Yu. (Minenergo, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 7, 3-7(Jul 1976). (In Russian). 

Two forms of equations designed for the calculation of steady 
conditions in electric networks of large systems are investigated. The 
network diagram is reflected by G-transform factor matrices with a 
great number of zero elements, which permit their compact alloca- 
tion in the computer memory and their effective utilization. The 
equations are realized in the form of programs for a BESM-6 
computer, by means of which it is possible to calculate the steady- 
state operating conditions in electric networks of extremely complex 
configuration, with over 1000 nodes and 2000 or more branches. 


42853 System of control of a 300 MW power unit with once- 
through-type steam generator as applicable to combined pressure vari- 
ation operating conditions. Davydov, N.I.; Dubinskii, A.V.; Kozyr- 
eva, E.G.; Melamed, A.D.; Chesnokovskii, V.Z. Teploenergetika 
(Moscow); No. 8, 14-22(Aug 1976). (In Russian). 

Specific features of operation of a power unit under sliding 
pressure conditions are elucidated. The effect of the steam pressure 
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signal on the fuel control system is investigted. Automatic control 
loops of the power unit operating under combined pressure variation 
conditions are described. Results of tests of this system are present- 
ed. 


42854 Results of tests of an automatic emergency load relief 
system of a 300 MW power unit. Mnusskikh, M.E.; Markova, A.N.; 
Yampol'skii, V.B.; Voloshin, V.M.; Grigor’ev, Yu.I.; Lozovskii, 
A.T.; Novozhilov, I.A.; Golubtsov, B.L.; Budnitskii, E.M.; Osipov, 
N.S. (ORGRES, Urals, USSR). Teploenergetika (Moscow); No. 8, 29- 
34(Aug 1976). (In Russian). 

Results of the introduction of a system of automatic load 
relief of a power unit following disconnection of the generator from 
the network due to external damage, following disconnection of the 
turbine by closing check and shut-off valves, following loss of 
excitation of generators and other disturbances, are described. It is 
found that the system in question works satisfactorily in all emergen- 
cy situations. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


42855 (EPRI-FP—432) Comparison of phased cooling systems 
with conventional cooling systems: performance and economics. Final 
report. Carroll, G.; Dyer, D.F.; Maples, G. (Auburn Univ., Ala. 
(USA). Dept. of Mechanical Engineering). Feb 1977. 115p. Dep. 
NTIS, PC A06/MF AO1. 

An advanced system for power plant cooling, consisting of an 
“interstellar radiator” and a pair of p emvale storage ponds, is de- 
scribed and analyzed. Performance and economic comparisons with 
conventional cooling ponds and natural draft wet cooling towers are 
made at Birmingham, Alabama; Philadelphia, Pennsylvania; Port- 
land, Oregon; and Phoenix, Arizona. Results show that, for systems 
of the same capital cost, the natural draft wet cooling tower achieves 
a condensing pressure which is lower by 0.5 mm Hga than the 
phased-radiator concept at design conditions. The phased-radiator 
provides slightly higher sensible-to-latent heat ratios resulting in a 5 
percent reduction in evaporative water consumption for the same 
thermal loading at the Philadelphia and Birmingham sites, but in- 
creased evaporation rates are predicted for Phoenix and Portland. In 
addition, the use of phased cooling in conjunction with a dry tower 
was analyzed, and the performance compared to a conventional dry 
cooling tower. The thermal capacitance of the two storage ponds 
— a shifting of the heat rejection load to the cooler nighttime 

ours, resulting in an increase in plant output during the peak 
demand period of more than 2 percent. 


42856 (PB—256403) Feasibility study for a direct, air-cooled 
condensation system. Environmental protection technology series. 
Henderson, M.D. (Beck (R.W.) and Associates, Denver, Colo. 
(USA)). Jul 1976. 75p. NTIS $4.50. 

Results are given of an investigation of the feasibility of 
utilizing direct, air-cooled condensation systems in coastal environ- 
ments. Particular attention was devoted to the prevention of corro- 
sion of external surfaces of fintubes, of coil freezing, and of excessive 
noise. Manufacturers were contacted to determine the extent of their 
experience in providing this equipment. Owners and operators of dry 
towers were visited on-site to determine if the equipment can oper- 
ate satisfactorily under a wide range of load and atmospheric condi- 
tions. Performance was also evaluated for the dry tower associated 
with an 85-MW combined-cycle unit under construction for the 
Braintree (Massachusetts) Electric Light Department. 


42857 (PB—256683) Energy conservation: a study of the energy 
saving possible by automatic control of mechanical draft cooling tower 
fans. (Gordian Associates, Inc., New York (USA)). 15 Nov 1975. 
25p. NTIS, PC A02/MF AOl1. 

The purpose of the study described was to calculate the 
potential saving in energy use that may be achieved through applica- 
tion of various control systems to mechanical draft towers. For the 
study, a hypothetical 100-million-Btu-per-hour tower located in the 
Houston area is used as an example. Since each existing or proposed 
cooling tower must, in fact, be treated as a separate case, the study 
should be considered to indicate the magnitude of the energy savings 
associated with selected control systems. Evaluation of each control 
option for a specific tower may, of course, indicate different payout 
periods from those shown in this report, depending on local marginal 
electricity rates, climatic conditions, cooling load, and actual capital 
investment costs for equipment. 


42858 Device for recirculation cooling of cooling water by natu- 
ral or forced chaft. Ruehl, H.; Honekamp, H.; Katzmann, A. (to 
Hamon-Sobelco-GEA G.m.b.H.). German(FRG) Patent 2,434,078/ 
B/. 23 Oct 1975. 9p. (In German). 

16 figs. 

The invention is concerned with a device for recirculation 
cooling of cooling water by natural or forced draft. Through a 
cascading system mounted on supporting columns at a vertical 
distance to ground level, cooling air is flowing in cross- or counter- 
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flow to the cooling water freely falling from the cascading system. 
The cooling water collecting zone below the cascading system has 
an absorption floor arranged nearly horizontal and/or inclined, with 
a cam-type profile on its apne which is bounded on its circum- 
ference by at least one cooling water release channel provided below 
its level and/or which is divided in the sense of a surface subdivision. 
By these means, a reduction of the amount of material required for 
the pe apapey A columns and an increase of the stability of the 
columns is to be achieved. Furthermore, the deposition of mud is to 
be avoided as for as ible, and noise generation during operation 
is to be reduced considerably. For this purpose, the absorption floor 
may be made of material sound insulating and/or may be coated 
with such a material. 


42859 Oscillations induced by wave motion in submerged inlets 
or marine intakes. De Martino, G. (Univ di Napoli, Italy). Energ. 
Elettr.; 58: No. 7/8, 349-359(1976). (In Italian). 

An analysis is carried out of the values of maximum water 
level variations caused by a sudden high wave train in the sump 
wells situated upstream of submerged inlets or in pump feeding tanks 
connected to the cooling circuit of thermal power plants. An ap- 
— formula of a very simple analytical expression is derived. 

values obtained with its aid are compared with experimental 
data. 


42860 Destructive tests of asbestos-cement plates used in air- 
cooled towers of the Ensdorf Power Plant. Schiffers, A.; von Oppel, 
Chr.; Kaltwasser, H. Energie; 28: No. 9, 252-254(Sep 1976). (In 
German). 

Investigation results about the effects of chemical substances 
in water, taken from a river, on the cooling rates of an air-cooled 
tower are presented in graphical form for a wide variety of influenc- 
ing parameters. Particular emphasis is made on ammonium concen- 
trations. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 42363, 43455, 43456 


42861 (PB—256665) Design phase utility analysis for gas turbine 
and combined cycle plants. Final report. Kadlec, P.A.; Martins, O.R. 
(Gilbert Associates, Inc., Reading, Pa. (USA)). 12 Aug 1976. Con- 
tract FEA-CO-05-60575-00. 78p. (GAI—1915). NTIS $5.00. 

The objectives of the study made were: (1) to analyze and 
identify those factors, trends and effects related to the 4 of gas 
turbine (GT) and combined cycle (CC) power plants for base, 
intermediate and peaking load service as compared to alternate fossil 
fuel units for both public and privately owned utilities; (2) To 
forecast the future usage of GT and CC units to supply base, 
intermediate and peak load needs; (3) To examine and identify the 
engineering advantages and disadvantages of CC and GT technol- 
ogies, and arrive at a definition for combined cycle power plants. 


42862 (SAND—77-8216) Diagnostics assessment for Advanced 

Power Systems. Prepared for Advanced Power Systems Branch, 

ERDA/Fossil Energy. Interim report. Coleman, H.W.; Hardesty, 

D.R.; Cattolica, R.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 

— 1977. Contract EY-76-C-04-0789. 116p. Dep. NTIS, PC A06/ 
F AOl. 

The results of the initial six months effort in Sandia Laborato- 
ries’ Diagnostics Assessment Program for the Advanced Power 
o> Branch of ERDA-Fossil Energy are presented. The objective 
of the first phase of this program is a review and assessment of 
diagnostic techniques that are needed to characterize the flow at the 
combustor exit and turbine inlet in advanced, open-cycle gas turbine 
systems that will be used for stationary power generation. These 
systems will be designed for firing with pulverized coal, coal-derived 
liquid and gaseous fuels, and heavy residual fuels. The results from 
previous research programs on direct coal-fired systems are re- 
viewed, and the conclusions that can be drawn from these results are 
discussed. Problem areas that are inherent in such systems are 
identified. For the — of initially defining diagnostics require- 
ments, two different advanced stationary power gas turbine systems 
are considered. System I is a low turbine inlet temperature system 
(LTTS) with high ash carry-over into the turbine, and System II is a 
high turbine inlet temperature system (HTTS) fired with a clean 
liquid or gaseous -derived fuel or er pe an efficient 
interstage gas-cleanup system. Estimates of the properties of the 
turbine inlet flows to be expected in these systems are presented and 
serve as a basis from which the discussion of diagnostic techniques 
proceeds. Diagnostic techniques for the determination of particulate 
size distribution, particulate mass loading density, gas velocity, gas 
temperature, and species concentrations are discussed. 


42863 Outlo0k for combined cycle efficiency with small gas 
turbines. Wardall, R.M.; Doorly, E.E. (Int Harvester Can). Energy 
Process. /Can.; 68: No. 4, 42-51(1976). 

Thanks to evolutionary developments in heat transfer and 
aerodynamics, together with a fresh system design and packaging 
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approach, it is now feasible to produce a gas turbine combined cycle 
for the small gas turbine which can exceed 40% thermal efficiency 
and 35% in fuel savings at a competitive cost per horsepower. The 
combined cycle described consists of a,gas turbine with a Rankine 
steam bottoming cycle which converts exhaust energy into useful 
power. 


42864 Static characteristics of a maneuverable steam power = 
with a peaking gas turbine plant. Arsen’ev, L.V.; Khedak, E 
troenie; No. 7, 12- 13(Jun 1976). “ 





Fomin, V.A. Energ 
Russian). 

Characteristics of a maneuverable steam power plant with a 
peaking gas turbine plant are investigated. The latter operates ac- 
cording to a scheme involving compensation of underheating of 
feedwater of the steam turbine plant with disconnected high pressure 
heaters by the heat of exhaust gases of the gas turbine plant in an 
economizer/utilizer. It is shown that the meth. or of control which 
insures a constant temperature of feedwater after the economizer/ 
utilizer is the most expedient. 


42865 Investigation of the starting regimes of the gt-35 gas 
turbine plant. Ol’khovskii, G.G.; Povolotskii, L.V.; Kaplan, M.P.; 
Bumarskov, A.O.; Belov, A.I.; Chernomordik, L.I.; Korzh, P.I. 
(Khar’kov Turbogenerator Plant, Ukr SSR). Teploenergetika 
(Moscow); No. 8, ange | 1976). (In Russian). 

Characteristics of the main elements of gas turbine plants in 
starting regimes are prescribed and specific features of their oper- 
ation are analyzed. The effect of different factors on the characteris- 
tics of these elements and the gas turbine plant starting process is 
evaluated. Recommendations are given for the improvement of 
starting characteristics of the unit and the possibility of utilizing 
more effective starting arrangements. The gas turbine plant consid- 
ered is part of a gas and steam turbine combined power plant. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 42775 


42866 ee ted Economic advantage of energy recovery 
by incineration of household refuse. Translated from Tech. Sci. Munic. 
on: 1-35(Oct 1976), 68p. Dep. NTIS, PC A04/MF AOl1. 
The economic feasibility of systems for energy recovery from 
municipal wastes is examined. The recovery systems include boilers 
for production of steam and hot water, and turbogenerators for 


generation of electricity. (TFD) 


COMPONENTS 


REFER ALSO TO CITATION(S) 42365, 42488, 42491, 42492, 
42495, 43862 


42867 oem eennaant te none station feeding into a 
separate supply Leonhard, A. Regelungstech. Prax.; 17: No. 5, 
a (In German). 

1 fig 

When a separate supply system (without interconnection) is 
fed by a power station - e.g. a power station with several turbo- 
— sets operating in parallei - frequency and load distribution 

the different sets have to be controlled. In this contribution, a 

simple effective control system is described. 


42868 Model testing on axial penetration and associated losses 
within the end armature teeth of a large turboalternator. Timotin, Al.; 
Oprisan, P.; Visan, Fl. (Polytech Inst of Bucharest, Rom). Rev. 
Roum. Sci. Tech., Ser. Electrotech. Energ.; 21: No. 3, 377-391(1976). 
(In French). 

Results of an experimental study concerning the penetration 
of the axial magnetic flux within a laminated core, corresponding to 
an end tooth of a large turboalternator, together with some results 
concerning the transient heatings, associated with the induced eddy 
currents, are presented. The experimental results are compared with 
those obtained by calculus. Conclusions regarding practical applica- 
tions of the proposed methods are included. 18 refs. 


applications of turbosets for 
pow Hohn, A.; Spechtenhauser, 
A. Brown Boveri Rev.; 63: No. 6, 321-332(Jun 1976). 

The article covers industrial turbosets and those for power 
stations of medium rating. After a survey of the activities of Brown 
Boveri in this field over the past 75 years, current technology is 
described. The demands pl today upon turboset construction, as 
well as the modern aids used to design more reliable steam turbines, 
are discussed. Finally, reference is made to favorable possibilities of 
applying g the plants described, especially with regard to protection of 

environment. 


42870 Steam turbines for immermann, M. Brown 


industry. Z 
Boveri Rev.; 63: No. 6, 333-338(Jun 1976). 
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Brown Boveri manufactures turbines according to a geometri- 
cally graduated system, known as the IT series. The article provides 
information on the concept of the IT series of industrial turbines and 
deals in 2etail with certain selected features. Possible combinations 
of the various turbine modules are shown. 


42871 Modern industrial turbine blading. 
Brown Boveri Rev.; 63: No. 6, 339-346(Jun 1976). 
To meet increasing demands upon the blading of industrial 
turbines, modern calculation and design methods are necessary. In 
addition, special tests must be carried out to confirm the theoretical 
solution to complex engineering problems. Thanks to large and 
efficient computer programs it is now possible to produce the 
p ines turbine blading for any industrial turbine making full 
jowance for the specific operating conditions. Robust design, hi; 
quality manufacture and proper choice of materials ensure that t 
required availability is achieved. 


42872 Control problems associated with industrial steam turbines. 
Wirz, K. Brown Boveri Rev.; 63: No. 6, 347-353(Jun 1976). 

The control problems associated with industrial turbines are 
many and varied. The article outlines these problems and indicates 
—_ fundamental solutions in order to achieve stable operating 
conditions. 


42873 Control of the industrial steam turbine. Wirz, K. Brown 
Boveri Rev.; 63: No. 6, 354-359(Jun 1976). 

The control of modern industrial turbines imposes strict de- 
mands upon accuracy not only of the speed control but also on the 
control of the admission pressure, extraction pressure and back 

pressure. During operation of the machine it must be possible to 
eajust the droop of the speed control, and the proportional and 
integrated actions of the pressure controller and the remaining droop 
within wide limits. Moreover, the control duties in industrial oper- 
ations can vary due to process alterations or plant extensions. De- 
scribed is a flexible, easily adaptable electronic control system that 
performs all of these control duties. 


42874 Steam turbines of medium output. Stieger, K. Brown 
Boveri Rev.; 63: No. 6, 360-371(Jun 1976). 

The Brown Boveri steam turbines for condensing operation in 
the medium output range and some aspects of their adaptability to 
various requirements are described. Condensing turbines of medium 
output have changed from the multi-casing type to models with a 
single casing in recent decades. The wide variation in the design 
parameters on the steam inlet and exhaust sides to meet market 
requirements and the demand for their unrestricted combinability 
within relatively wide limits necessitate a highly flexible design 
concept. The function-related structuring of the assemblies and 
components lead to a number of modules. The combination of a 
modular system and systemized construction ‘tailored’ to specific 
requirements complies with the requirements of the market in every 


respect. 


42875 Control of medium-sized and industrial steam turbines. 
Haeusermann, A. Brown Boveri Rev.; 63: No. 6, 372-378(Jun 1976). 

Industrial steam turbines operate under far more arduous 
conditions thanb large turbines. Hence they are of rugged construc- 
tion and specially designed for this kind of application. However, the 
operator must meet certain requirements with regard to supervision 
and control of the plant in order to prevent breakdowns and to 
achieve high availability and a long useful life. This article describes 
the risks of damage that can otherwise be anticipated. 


42876 Mechanical design of steam turbosets. Hohn, A. Brown 
Boveri Rev.; 63: No. 6, 379-391(Jun 1976). 

This article summarizes the mechanical design of steam turbo- 
sets. Viewpoints of current technology are given and themes are 
discussed which have led to today’s design philosophy. The means 
available to the engineer to ensure the adequacy of components 
during operation are referred to and the pre-determination of the 
set’s operational behaviour is shown. In common with the material 
behaviour under operational conditions, questions relating to useful 
life are explained. 


42877 Air-cooled turbo-generators for 18--130 MVA, types WX 
and WY. Fluhr, O.; Peyer, A.; Richard, C. Brown Boveri Rev.; 63: 
No. 6, 392-398(Jun 1976). 

Air-cooled turbogenerators are simple but robust. They are 
employed in gas or steam turbosets for constantly increasing outputs 
under increasingly difficult operating conditions. The number of 
different versions required is mounting continuously. The article 
describes a series incorporating the accumulated experience of the 
BBC Group in the construction of such machines, and which was 

to cover all known present-day requirements to the full. A 

illustration of the layout is followed by a discussion of the 

mn constructional features. Reference is also made to monitoring 
facilities and test procedures. 


Spechtenhauser, A 
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42878 Overspeed test facilities of the group : overspeed testing 
and balancing of large rotors. Kellenberger, W.; Weber, H.; Meyer, 
H. Brown Boveri Rev.; 63: No. 6, 399-411(Jun 1976). 

Brown Boveri have overspeed test installations for large 
turbines and generators in Switzerland, Germany, France and t 
USA. The licencees in Sweden, Poland and Hungary either have 
similar facilities or are at present building them. In these plants, the 
small unbalance remaining after manufacture is corrected and the 
rotors undergo an overspeed test at 1.2 times their nominal speed. 
This checks that the various component parts function correctly, 
both alone and in their roles as parts of the whole turbogenerator set. 
The article presents the philosophy of overs testing, describes 
the Brown Boveri Group's facilities and explains the techniques of 
rotor balancing. 


42879 Increase of capacities of fossil fuel-fired units above 800 
MW in conditions of the European part gt the USSR. Mitor, V.V.; 
Gel’ tman, A.E.; _ Moiseeva, Mochan, S.L. 
Energ inostroenie; No. 7, 1- 3(un 1976). (in Russian). 

Poceibaltien of increasing unit capacities of power plants fired 
with fossil fuels in the coming long-range period are considered. The 
factors working against unit increase are analyzed and technical and 
economic difficulties are discussed. It is concluded that there are 
technical possibilities of designing turbo- and boiler sets for power 
units using fossil fuels with capacities up to 2000-2400 MW. It is 
concluded that the theoretical economic effect due to an increase in 
power plant unit capacities from 1200 to 2000-2400 MW in condi- 
tions of the present-day trends of power industry development is 
insufficient to justify new and much larger power plant equipment. 
To ensure a substantial economic effect, standardization of the 
machine ball equipment for large-unit power blocks with its possible 
use in nuclear power plants and in Liberian power plants is neces- 
sary. 


42880 Hydrodynamic forces in steam turbine shrouds. Olimpiev, 
V.I. Energomashinostroenie; No. 7, 3-6(Jun 1976). (In Russian). 
Hydrodynamic forces in single-chamber shroud packing are 
theoretically studied relying on a solution of the ptt ei 
problem of flow of an incompressible medium in a variable-hei, 
duct in conditions of high flow twistedness. The factors deenlins 
the sign and the value of the hydrodynamic reaction of packing are 
analyzed. Formulas for the calculation of the radial and tangential 
forces with a circular precession of the rotor center are presented. 


42881 Experimental dynamic characteristics of the TGMP-114 
steam generator with a combined pressure control program. Ivanov, 
V.A.; Shtepa, V.G.; Buchakchiiskii, V.A. Energ troenie; 
No. 7, 9- 10(Jun 1976). (In Russian). 

Dynamic characteristics of a steam generator regarding steam 
temperature after the upper radiant section (URS)-2 and regarding 
live steam pressure in response to fuel consumption and feedwater 
consumption disturbances are presented. These characteristics are 
obtained as a result of natural-size tests on a 300 MW block operat- 
ing at constant steam pressure in the region of high loads and at 
sliding pressure--at loads below 220 MW. A strong dependence of 
the dynamic properties of the steam generator as a control plant on 
the method of its operation is revealed 


42882 Effect of Reynolds numbers on the operation of a centrifu- 
gal compressor. Britvar, B.Ya.; Morozov, A.A.; Rekstin, F.S. 
Energ ‘oenie; No. 7, 13-16(Jun 1976). (In Russian). 

Results of a theoretical and experimental investigation of the 
effect of Reynolds numbers on the work of a centrifugal compressor 
stage are considered. Contradictory data given in literature are 
analyzed. The analysis shows that the dependence of the characteris- 
tics of centrifugal compressor on Re numbers is very complex. As a 
result of experimental investigations, empirical relations are recom- 
mended describing the dependence in question. 


42883 Calculation of edge losses in unshrouded turbine blades 
with a radial gap. Proskuryakov, G.V.; Tartakovskaya, L.V.; Shrats- 
—_ O.A. Energomashinostroenie; No. 7, 26-28(Jun 1976). (In Rus- 
sian 

A new theoretical method of calculation of edge losses in 
unshrouded turbine blades with a radial gap is set forth. This method 
starts from a general equation, derived previously and describing 
secondary flows, which was employed in a method of calculation of 
edge losses of shrouded blades of axial turbines. It is found that the 
losses in radial gaps of both shrouded and unshrouded blades can be 
determined with the aid of the same empirical coefficient « that takes 
into account the proportion of the kinetic energy of the secondary 
flow which changes into heat upon mixing with the main stream. 


42884 Determination of changes of the characteristics of axial 
compressor stages following changes in the angles of rotor and stator 
blade setting. Bagerman, A.Z.; Shilov, V.D.; Timofeev, V.V. 
Energomashinostroenie; No. 7, 35-37(Jun 1976). (In Russian). 

A method is proposed to take into account changes in the 
angles of setting of wetes, relying on generalized experimental data. 
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42885 Forced-draft fans and flue gas extractors of the 0.55-40-1 
type. Kilin, _T. F.; _ Margolina, R.V.; Postolovskii, S.N. 
Energ oenie; No. 7, 38-39(Jun 1976). (In Russian). 

The types and dimensions of the standardized series of forced- 
draft fans and extractors for boilers from 2 to 230 t/h are presented. 
Characteristics of these machines are given. 


42886 Main principles of guiding technical instructions regarding 
the selection of design characteristics of ar 9 membrane panels of 
high-capacity boilers. _ Gol’berg : Mochan, S.1. 
Energ troenie; No. 7, 41-42(F0n 1976). (In Russian). 

The main principles of the guiding instructions, worked out 
by the Central I.I. Polzunov Boiler and Turbine Project Design and 
Research Institute entitled ‘Selection of Construction Characteristics 
of All-Welded Membrane Panels of High-Ca ~ ee Boilers’ are set 
forth and the decisions accepted are justified. The following main 

roblems are considered: selection of permissible stresses in mem- 
Gane waterwalls; determination of the design thickness of pipe 
walls; connection diagrams and permissible difference in the tem- 
peratures of the media in the jointed membrane water walls; recom- 
mended profiles of waterwalls of the extra high and supercritical 
pressure boilers. The instructions also contain recommendations on 
the determination of stresses in membrane waterwalls and on their 
heat treatment. 


42887 Graphic method of obtaining operating regime formulae for 
mechanical underfiring. Dorokhov, G.T.; Fursenko, V.F. (Rostov- 
on-Don Inst of Railroad Transp Eng, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 7, 60-64(Jul 1976). (In Russian). 

The proposed method reduces the amount of calculation 
work significantly. The error of determination of the coefficients by 
the graphic method does not exceed the experimental error. It is 
shown that the most convenient for practical applications is the 
linear model which shows considerable accuracy and permits evalu- 
ation of the contribution of every factor to the efficiency of oper- 
ation of a boiler unit. This forms a good basis for analyzing and 
predicting the operation of the boiler, facilitates regime adjustment, 
and, with the aid of linear programming, permits optimization of the 
operation of the boiler unit by means of the controlled factors. 


42888 Experimental and theoretical calculus investigation of mo- 
lecular hydrogen concentrations in the boiler steam/water tract. 
Blank, Yu.I.; Pasechnik, I.V.; Zdanovskii, V.G. (Odessa Polytech 
Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 71-76(Jul 
1976). (In Russian). 

A theoretical method of estimating hydrogen concentration 
caused by thermal dissociation of hydrazine in saturated and super- 
heated boiler steam is presented. This method is confirmed by an 
experiment. It is shown that, for drum-type boilers, hydrazine and 
ammonia concentrations in feedwater should be kept at the lower 
a = the appropriate standards, i.e. 30 p g/kg NeH, and 500 p g/ 

g 4 








42889 Investigation of the structure of flow turbulence in turbine 
blading covered with salt and metal oxide deposits. Leonkov, A.M.; 
Zolotareva, V.A. (B SSR Polytech Inst). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 7, 77-83(Jul 1976). (In Russian). 

The flow turbulence structure changes due to different rough- 
ness of the blade surface caused by salt deposits is investigated. 
Results of the investigations show that the deposits have a substantial 
effect on the flow structure of the medium, which influences the 
amount of losses arising in the flow-through part of the turbine. 
They also complement the data regarding the explanation of the 
causes of the formation of deposits in the blade system. 


42890 Some aspects of maintainability norms for turbogenerators. 
Petrikov, L.V.; Degil’, G.S. (Belenergoremnaladka, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 7, 129-133(Jul 1976). (In Russian). 

Problems of enhancing the reliability of the turbogenerators 
by improving their maintainability are considered. It is shown that 
the measure of reliability of the power equipment depends on the 
function of variation of maintenance arguments. 


42891 Technico-economic indices of membrane checkered and 
corridor-type pipe bundles. Lokshin, V.A.; Liseikin, I.D.; Aronov, 
D.I. (All-Union Heat Eng Inst, USSR). Teploenergetika ’ (Moscow): 
No. 8, 79-81(Aug 1976). (In Russian). 

Comparative performance characteristics of the economizer 
of the TGMP-204 steam generator of an 800 MW power unit are 
presented. This economizer is made of smooth and membrane pack- 
ets with checkered and corridor-type tube layout. It is shown that 
the use of membrane tube bundles in economizers shows great 
advantages over smooth tube bundles. Likewise, generally s; ing, 
checkered membrane tube bundles are more advantageous than the 
corridor-type versions. 


42892 Alloy for turbine blades. Bicicchi, R.T.; Melilli, A.S. (to 
General Electric Co.). German(FRG) Patent 2,551,719/A/. 9 Sep 
1976. 7 (In —_— 

tabs. 
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The invention deals am @ corrosion-resistant steel of in- 
creased solidity and toughness ago Gaseeees structure and 
which is free from ferrite. fe The: steel is suitable for forging and 
turbine blades. A preferable type of the steel described in the 
invention contains 12% chromium, 4% nickel and 0.05% carbon. 
Samples and turbine blades were made of this alloy using a forging 
process. These samples were subjected to heat treatment and various 
mechanical investigations. The results of these investigations are 
given. 


42693 Rynaats bttantes of 2 SOOES0 am 9 OY taeetiimater 
simulator on resiliently mounted ball bearings. Winn, L.W.; Jordan, 
F.D. Warrendale, PA; Society of Automotive Engineers (1977). 22p. 
(CONF-770205—38). 
dente th aes Let the pay Aeerag A —y En- 
xposition; Detroit, Michigan, Uni tates 
Gacuien S (USA) A) (28 Feb 1977). 

Results are presented of rotor dynamic and limited endurance 
tests performed on resiliently mounted 10 mm bore ball 
supporting a test vehicle designed to dynamically simulate a 3 k 
turbo-alternator rotor operating at 140,000 rpm. Squirrel cage and 
"O”" ring type bearing supports were employed in two separate tests. 
The accumulated total test time was 4,500 hours. Upon completion 
of the testing the ball bearings appeared to be still in cunuliens 
condition. 


WASTE HEAT UTILIZATION 


42894 Total energy and district heating. Crawford, J.J. (Bor- 
ough Archit Dep, Kingston-on-Thames, Engl). Electron. Power; 21: 
No. 10, 621-624(29 May 1975). 

In view of the abrupt rises in fuel prices and limited world 
fuel resources, there is even more reason for considering combined 
heat and power generation. Industry is already installing total- 
energy schemes because of economic savings, and it is in the 
interests of the —- sup supply authorities to make use of the waste 
heat from both nuclear stations to improve their thermal 
efficiency. 


ECONOMICS 
REFER ALSO TO CITATION(S) 42791, 43521 


42895 Why do the rates for electricity increase. Lienhard, H. 
(Elektrizitaetswerkes des Kanton Thurgau, Arbon, Switz). Bull. 
Schweiz. Elektrotech. Ver.; 67: No. 5, 225-235(6 Mar 1976). (In 


). 
Taking as an example the electric power plant of the canton 
of Thurgau, Switzerland, the author explains the mechanism of the 
structure for electric energy. The principal effects are dis- 
poco such as costs associated with the construction of the plants. 
A methodology for a pricing structure is proposed. 


FUELS 
REFER ALSO TO CITATION(S) 42478, 42498, 42610 


42896 Study of emissivity of furnace with introduction of 

ized coal particles. Pandya, A.D.; Jaganmohan, A. (LD Coll of Eng 

— 5) India). J. Inst. Eng. (India), Mech. Eng. Div.; 56: 6-8(1 
1975). 


The effect of the presence of combustible particles on the 
putamen of a furnace in which a gaseous fuel is burned with 
of combustible coal particles is investigated. It is found that 
the emissivity of the products of combustion increase due to intro- 
duction of the particles. As particle concentration increases, emissi- 
vity of the furnace increases. The increase is rapid with lower gas 
flow and greater particle concentration. The emissivity is also found 
to increase with increase in icle size. Combustion cannot be 
sustained with very high particle concentration. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 43259 


(PB—257201) Miultifarious power plant water intake 


(New York State Energy Research ent Authority, 
ae York (USA)). Jul 1976. 180p. (NYSERDA—75/06). NTI 


The desi ye the Multifarious Power Plant Water Intake 

Structure (MWIS) was developed to reduce the entrainment 
a of aquatic organisms in water intakes = large 
of cooling water. Its uniqueness is based upon the operation 
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of the system relating to the concentration, distribution and behavior 
of The principals design features are horizontal 
traveling screens which move in the direction and of the 
— water flow, three alternate levels of water withdrawal — 

ijustable louvers in front of the intake structure. Each componen 
ofuhe MV the MWIS is analyzed as to its effectiveness in reducin 
environmental effects of operation. Results indicate a ducing the 
improvement over existing intake structures. 


42898 Electricity generating water for fisheries and recreation. 
Rogers, A. (CEGB). Energy Dig. (London) ; 8-10(Oct 1976). 

The Central Electricity ——, Board (CEGB) is the 
biggest consumer of water in the United Kingdom. There are two 
main categories of this use: (1) for cooling, and (2) for generation. Of 
these, by far the greater amount is used for cooling (94%) as 

compared to generation (2% hydro-electric) in England and Wales. 
The CEGB has two satutory duties: (1) to develop and maintain an 
efficient, coordinated and economical system of electricity sup 
and (2) To take into account any effect which their proposals Ey 
for siting of power stations and their transmission lines) would con 
on the natural beauty of the countryside and on flora, fauna, features, 
buildings and objects of s; interest. The article describes par- 
ticularly how the CEGB successfully implemented its environ- 
mental-protection mission in regard to hydroelectric and nuclear 
stations in Wales. In addition to biological studies of zooplankton, 
benthic invertebrates, the arctic char, salmon and sea trout, the 
Board’s environmental monitoring program includes radiological 
health and safety monitoring at nuclear power stations. At Trawsyn- 
ydd nuclear power station tests are carried out on water, mud and a 
variety of biological tissues, from plankton to perch, trout and 
predatory birds. 


THERMAL EFFLUENTS 


42899 Development of the assisted-draught cooling 
ner, B. yn HY (London) ; 5: No. 2, 22-27(Apr 1976). 

modern 2000 MW generating station may use up to 230 
million 1 liters of coo! water per hr. This water is needed to 
condense the working fluid (steam) after its passage through the 
turbines, ready for recycling, as soft water, back to the boilers. 
Inland stations are normally forced to use the same cooling water 
over and over again in a closed cycle. The heat absorbed by the 
cooling water from the condensing steam is then dumped to the 
atmosphere by transferring it to an up-draft of air in heat exchangers. 
These consist of regular arrays of wooden or asbestos ‘packing’ 
installed within the lower of the familiar circular towers which 
are a prominent feature of inland station sites. The largest towers in 
use by the Central Electricity Generating Board (GEGB, in the 
United Kingdom) are some 114 m high and 91 m in dia at the base. 
At least 6 (and commonly 8) of these are needed to serve a 2000 MW 
station if natural draft alone is used. To reduce the bulk of the 
cooling-tower installation, a study was made to increase the capacity 
of such towers, thus reducing the number of them required per 
station. The general tower dimensions were retained to prevent the 
plume from returning to ground. The article reports earlier work on 
a forced-draft design and explains why, despite its theoretical advan- 
tage, it was replaced by an induced-draft system. The latter system 
would allow “the inlet and diffuser sections to be dispensed with and 
keep the tower’s apron diameter down to the size of the packing 
annulus. In a tower of 1000 MW capacity, there would be room to 
install the fans in the s — the packing and the shell- 
support columns. Also, the fans would now be protected from the 
direct influence of a Fonty oan winds, which would otherwise 
produce high fluctuating stresses in the blade roots and considerably 
shorten blade life. 


tower. Gard- 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


42900 (PB—257090) Particulate sampling strategies for large 
power plants including nonuniform flow. Final report, Jun 1973—Dec 
1975. Hanson, H.A.; Davini, R.J.; Morgan, J.K.; Iversen, A.A. 
(FluiDyne Engineeri ing Corp., Minneapolis Minn. (USA)). Jun 1976. 
Contract EPA-68-02-1244. 371p. NTIS $10.50. 

Results are given of a study to determine the effects that 
various ric ducting configurations have on the flow profiles 
and the distribution of particulate in ducting systems of large (< 100 
MW) power plants. The program included both laboratory model 
studies and field testing at large power plants. The measurement of 
total volumetric flow and particulate emissions at less than full 
operating capacity was also investigated. The results of flow angu- 
larity measurements in large stacks at typical sample port locations, 
including downstream of induced draft fans, are similarly discussed. 
Special attention was given to the aerodynamic effects of S-tube/ 
sampling interference on velocity measurements with an S- 
tube in EPA Stack Emissions Measurement Reference Methods 2 
and 5. A computerized technique was used to determine the effec- 
tiveness of various equal area sampling strategies in providing accu- 
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rate measurements of three emission parameters: average particulate 
concentration, total volumetric flow rate, and total emissions. Nu- 
merous typical and atypical velocity and particulate concentration 
profiles were studied. pling strategy recommendations are pre- 
sented. 


(PB—257132) Filtration characteristics of glass fiber filter 
media at elevated temperatures. Final report, Jul 1974—Jul 1975. 
Lundgren, D.A.; Gunderson, T.C. (Florida Univ., Gainesville 


(USA). Dept. of Environmental Engineering). Jul 1976. 96p. NTIS 
$5.00 


Particle collection characteristics of a newly developed, high- 
urity ‘Micro-quartz’ fiber filter media and a Gelman Type A glass 
Fiber filter media were evaluated over a range of temperatures (20C 
to 540C), icle sizes (0.05 micrometer to 26 micrometers), gas 
velocities Gs cm/sec to 51 cm/sec), and particle volatilities. Both 
types of high efficiency filters proved adequate (<99.9% efficiency) 
for sampling nonvolatile particles over the above variable ranges. 
Nonvolatile particle gen decreased with increasing tempera- 
ture and increasing filter loading. The effect elevated temperature 
had on particle collection characteristics was not a determining 
factor in the application of high efficiency filters. The main problems 
encountered in the high temperature environment were filter holder 
leakage and volatilization of gas-borne particles that passed through 
the filter media. 


42902 Process for the treatment of sulfur and nitrogen oxides 
formed during power generation. Brocoff, J. (to Ralph M. Parsons 
Co.). US Patent 4,012,488. 15 Mar 1977. Filed date 13 Mar 1974. 12p. 
A catalyst chamber capable of converting the oxides of sulfur 
to hydrogen sulfide and the oxides of nitrogen to inert nitrogen and 
ammonia in the presence of a reducing atmosphere is inserted 
downstream of the boiler section of a fossil fuel burning power 
generator and there is added a system for extracting formed hydro- 
gen sulfide from the fuel gas stream. After combustion of the 
—— fuel, typically sulfur bearing coal in excess air, a gaseous 
ydrocarbon, such as methane, is combined with the products of 
combustion to at least scavenge the oxygen present to form a boiler 
effluent which ranges from slightly oxidizing to reducing in nature. 
Where the boiler effluent is reducing in nature, partial conversion of 
the oxides of sulfur and the oxides of nitrogen occur in the boiler, 
the balance occurring in the catalyst chamber. Where the gas is 
slightly oxidizing or only slightly reducing, made-up reducing gas is 
added to the flue gas, either from an external reducing gas generator, 
or by removing a portion of the flue gas from the boiler section for 
combination with a vaporized hydrocarbon and air in a secondary 
boiler to generate the reducing gas for the reactions to take place in 
the catalyst chamber. The catalyst chamber is typically operated at a 
temperature from about 300 to about 800°F. In addition to eliminat- 
ing air pollutants, boiler efficiency is increased. 


SITE SELECTION AND LAND USE 


42903 (LA—6670-MS) Assessment of water resources in Utah 
and Nevada for a proposed electric-power generating station. Gertsch, 
W.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1977. 
Contract W-7405-ENG-36. 38p. Dep. NTIS, PC A03/MF AOI. 

A multidiscipline coal and transportation study conducted for 
the California ment of Water Resources to determine the 
feasibility and practicality of siting a 1000-MW, coal-fired, electric- 
power generating station in the desert regions of southern California, 
southeastern Nevada, or east-central Utah by 1983 is presented. The 
scope of the report is limited to consideration of water resources in 
desert regions of Nevada and Utah and includes assessments of the 
availability and accessibility of enough water (15,000 acre-ft) to 
support the process and —s requirements of a 1000-MW coal- 
fired generating station, and of the legal and administrative con- 
straints on appropriation and use of water in both states. Part I deals 
with Nevada: the availability of surface water resources in the 
Colorado River Basin, the agricultural water rights market, ground- 
water administration, and selected groundwater basins that seem 
promising for industrial development. Part II deals with ground and 
surface water availability in Utah, primarily in Carbon and Emery 
Counties, and with the Colorado River salinity control program in 
eastern Utah which suggests possible collateral industrial develop- 
ment. Part III deals with the prospects for water transfer between 
California and the other two states. 


POWER TRANSMISSION AND DISTRIBUTION 


42904 Research concerning generalized use of reduced REI 
models in the power system analysis. Dimo, P.; Pomarleanu, M.; 
Bejuscu, L.; Radu, I.; Sirbu, M. (Power Res and Mod Inst, Bucha- 
rest, Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 21: No. 3, 
321-328(1976). 

The paper presents the results of some studies recently carried 
out concerning the possibilities for a generalized use of REI equiv- 
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alents in the study of large interconnected systems. In order to 
establish possibilities of application of the REI equivalents to the 
load flow calculations in the interconnection network, to the evalua- 
tion of power and energy losses and of the steady state stability of 
interconnected power systems, a scheme formed of 4 sub systems is 
used. The initial network contains 413 nodes and 557 links: there 
exist 4 voltage levels (220 kV, 330 kV, 400 kV, 750 kV), the passing 
from one level to another being performed by 13 types of autotrans- 
formers. The 4 subsystems studied are interconnected by 9 electric 
high voltage lines which form the assembly interconnection net- 
work. A model of the network is built, containing 42 nodes and 230 
links. Calculations and tests show that a model of this type is useful. 


42905 Utilization of the semi-Markov process in the study of the 
reliability of power installations. Nitu, V.I.; Oprisan, Gh. (Electr Res 
and Des Inst, Bucharest, Rom). Rev. Roum. Sci. Tech., Ser. Electro- 
tech. Energ.; 21: No. 3, 329-337(1976). 

First, general concepts and fundamental relations of the semi- 
Markov process are given. Then the ways in which the operation of 
the power installation can be simulated by using semi-Markov pro- 
cesses, as well as the calculation method of the reliability indicators, 
are shown. Some examples of usual applications are given. 


42906 Arc furnace as a load on the network. Sundberg, Y. (Allm 
Sven Elektr, Vasteras, Swed). ASEA (Allm. Sven. Elektr. A. B.) J.; 
49: No. 4, 75-87(1976). 

An increasing number of utilities are having to face the 
problem of arc furnaces in their power systems. This article presents 
the arc furnace from the point of view of the utility and describes the 
power circuit, active and reactive power during a heat, the conven- 
tional furnace network connections, steady-state voltage drops and 
voltage fluctuations, compensation of the reactive power and current 
harmonics along with associated resonance problems. 21 refs. 


42907 Determination of three-phase transformer inrush currents. 
Tartaglia, M. (Inst Elettrotec Naz ‘Galileo Ferraris’, Torino, Italy). 
Energ. Elettr.; 58: No. 7-8, 385-392(1976). (In Italian). 

This paper deals with a mathematical model of three-phase 
transformers in transient conditions. The model is applied to the 
study of the overcurrents occurring when an unloaded transformer is 
connected to the supply. The case of three-phase transformers with 
three-limb core is examined. The proposed method, however, can be 
easily extended to different transformer structures. Computed inrush 
currents are compared with those of test results. The agreement is 
satisfactory. 15 refs. 


42908 Problem of mechanical oscillations of electric power lines. 
Tishchenko, T.A. Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 8-13(Jul 
1976). (In Russian). 

Based on statistical data for the 1967-1971 period and investi- 
gations of breakdowns in 330-110 kV electric power supply net- 
works, problems of mechanical oscillations caused by wind load 
effects and leading to breakdowns are considered. Two main types 
of oscillations are analyzed. A qualitative evaluation and causes of 
origin of autooscillations and resonances on aerial electric power 
lines are presented. 


42909 Mathematical modeling of the information part of differen- 
tial-phase high-frequency protection of 330-500 kv electric power lines. 
Silakov, E.P. (Sci-Res Power Eng Inst im. G.M.Krzhizhanovski, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 14-20({Jul 1976). (In 
Russian). 

Problems of mathematical modeling are considered. Algo- 
rithms are presented for solving equations constituting a mathemat- 
ical description of the starting organ and the control organ of high- 
frequency transmitter. 


42910 Method of accounting for the corona effect of a split 
conductor in evaluating the electric strength of complex insulating 
systems of long air gaps. Podporkin, G.V. (Leningrad Polytech Inst 
im. M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 
21-27(Jul 1976). (In Russian). 

Based on an analysis of the motion of a volume charge, a 
method of determination of the capacity of a corona-displaying 
conductor for different line phase constructions is presented. The 
concept of an equivalent radius of the split conductor displaying 
corona is introduced. Results of the calculation of its value agree 
with experimental data obtained for negative polarity of the effective 
overvoltage. 


42911 Determination of capacity losses in a three-winding power 
transformer. Belov, P.V. (Tol’yattinskii Polytech Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 7, 138-140(Jul 1976). (In Russian). 

A method is presented for the determination of losses, pro- 
ceeding from some set maximum short-circuit capacity losses of a 
transformer. 


42912 Transient processes in circuits of differential protection of 
busbars with newly developed current transformers. Shulyak, V.G-.; 
Tsygulev, N.I. (Novocherskassk Polytech Inst im. S.Ordzhonikidze, 
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USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 140-143(Jul 1976). 
(In Russian). 

Results of calculations of transient processes in secondary 
circuits of differential-current protection of busbars and of the 
busbar conductor ‘block transformer-collecting bars’, with current 
—— having a nonmagnetic gap in the magnetic cores, are 
presented. 


AC SYSTEMS, EHV AND UHV 


42913 Effects of semiconducting screens on the dielectric loss of 
liquid nitrogen impregnated taped cable insulation. Rigby, S.J.; 
Weedy, B.M. (The University, Southampton, Engl). Cryogenics; 15: 
No. 8, 465-473(Aug 1975). 

This paper is concerned with the evaluation of insulation 
systems for cryoresistive cables o at 77.3 K. Economic 
studies have shown that such a cable will be required to operate at 
voltages in the ehv range. The advantages of tape insulation impreg- 
— with cryogenic fluid are evaluated, based on experimental 
results. 


42914 Use of a neutral-point reactor for single-pole reclosing on 
ehy lines. Carlsson, L. (Allm Sven Elektr, Vasteras, Swed). ASEA 
(Allm. Sven. Elektr. A. B.) J.; 49: No. 4, 91-94(1976). 

The introduction of a neutral-point reactor is an effective and 
inexpensive means of providing single-pole reclosing on long EHV 
Lines. A neutral-point reactor delivered by ASEA to Rumania 
together with a 100 Mvar, 400 kV shunt reactor is described. The 
theoretical background is presented in an appendix. 


42915 Probabilistic evaluation of optimal power flows in electric 
networks. Napoli, R. (Politec di Torino, Italy). Elettrotecnica; 63: No. 
10, 395-904(Oct 1976). (In Italian). 

For the optimal load flow an algorithm is considered allowing 
the evaluation of how the load uncertainty affects the expected 
range of all the other variables. By an AC linearization around an 
expected base point the dispatching activity is so modeled as to 
always let the working point be optimal. Correspondingly the confi- 
dence intervals for the line currents as well as for other variables are 
evaluated. An example shows the effect of two different dispatching 
activities on the confidence intervals. 


DC SYSTEMS 


42916 (LA—6699-PR) USERDA Division of Electric Energy 
Systems dc superconducting power 

report No. 15, October 1, 197 

kuty, F.J.; Chowdhuri, P. (comps.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Feb 1977. Contract W-7405-ENG-36. 139p. Dep. 
NTIS, PC A07/MF AO1. 

This annual progress report of the Los Alamos Scientific 
Laboratory dc Superconducting Power Transmission Line (SPTL) 
Development Project covers the period October 1975 to September 
1976. Progress in the electrical, cryogenic, and superconductor 
design for a 100-kV, 5-GW dc SPTL is described. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 43423 


42917 Cryogenic engineering for the Brookhaven power transmis- 
sion project. Forsyth, E.B. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Cryogenics; 17: No. 1, 3-7(Jan 1977). 

This article reviews the Brookhaven project to develop a 
feasible method of transmitting power underground ~The a super- 
conducting cable, force-cooled by supercritical — e project 
started in 1972 and so far good progress has been on the 
development of the cryogenic equipment. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 44437 


42918 (CEA-CONF—3775) Simulator of demonstration of nu- 
clear power plant operation. Moret, R.; Pattou, A.; Cespedes-Gandar- 
illas, R. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). 
Service des Piles). 1976. 10p. (In French). (CONF-761177—1). Dep. 
NTIS (US Sales Only), PC a nal AOl. 

From AFCET con panorama of the French novelty in 
information processing; Gi een , France (3 Nov 1976). 

Copies available from Service de Documentation CEN 
Saclay, BP No.2, 91190 - Gif-sur-Yvette (France). 

The ph phenomena involved inside a nuclear reactor are 
complex, but the simulator that was developed allows the principal 


NUCLEAR POWER PLANTS 4443 


phenomena to be simply represented without the influ- 
ence of the whole set of hs nd poe pak ie 
mathematical solution of the kinetic equations of the reactor associat- 
ed to an electric power plant was adapted in view of ensuring a real- 
es simulation, using a small size computer with many equipment 
interfaces. 


42919 (INIS-mf—3530) Characteristics of nuclear contracts. Pt. 
1. Blanchard, R. (CEA, 75 - Paris (France)). 1976. 10p. (In French). 
(CONF-760399—1). Dep. NTIS (US Sales Only), PC A02/MF AOI. 
From Inter-regional training course on nuclear =? project 

and implementation; Saclay, France (30 Mar 1976) 

Hanning hile the object of nuclear contracts is specific, these con- 
tracts are concluded according to proven techniques based on gener- 
al regulations on contracts. Following a review of contract classifi- 
cation, they are differentiated according to the nature of the co- 
contracting parties, the purpose of the contract itself, the procedure 
for drawing up the contracts, and payment. The ayy rior to 
the contract vary in that they may include a call for tenders, an 
option for delays or a letter of intent. 


42920 (INIS-mf—3531) Characteristics of nuclear contracts. Pt. 
2. Blanchard, R. (CEA, 75 - Paris (France)). 1976. 14p. (In French). 
(CONF-760399—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Inter-regional training course on nuclear Pron project 
ae and implementation; Saclay, France (30 Mar 

en nuclear contracts are concluded account ‘ould be 

taken of their conditions of validity: the capacity of parties to 
undertake such commitment, freedom of consent, accuracy and 
observance of formalities. Once concluded, the contract is binding 
for the parties, subject to certain restrictions such as the theory of 
the unforeseeable. The party which fails to execute the contract is 
subject to sanctions. In an agreement covering the supply of a 
nuclear installation or equipment, various documents are attached to 
the contract proper. i.e. the technical instructions, the invoice and 
the estimate. The special clauses in nuclear contracts, include inter 
alia the special obligations imposed on the staff of the undertakings, 
the requirements to take out third party liability insurance, the very 
stringent conditions regarding taking over the installations and the 
guarantee (NEA). 


42921 (PB—257553) Nuclear unit productivity analysis. Special 
report. Lapides, M.E. (Electric Power Research Inst., Palo Alto, 
Calif. (USA). Aug 1976. 73p. (EPRI/SR—46). NTIS $4.50. 

Licensing, procurement and operations evaluations of genera- 
tion units involve assessments of unit safety, reliability, availability 
and productivity. The safety assessments are characterized by a well- 
developed methodology and by conservative regulatory decrees in 
areas where data uncertainties may exist. The remaining assessments 
draw on a lesser developed methodology with no convenient options 
for dealing with recognized data shortcomings. (GRA) 


ysl Me ay Peaceful use of nuclear energy in the 
ederal Republic. 16 Jul 1975. Translation of German report. 
op De Dep. NTIS, PC A04/MF AO1. 
position of the German Federal Government is spelled 
out with respect to specific issues raised for discussion in the 
German Parliament. The issues are (1) energy supply and environ- 
mental protection and safety, (2) significance of nuclear energy for 
the nation’s energy supply, (3) environmental effects of nuclear 
power plants, (4) the ris! accidents, (5) radioactive waste manage- 
ment, (6) reactor safety, (7) site selection, (8) reactor research and 
development, (9) legal aspects, (10) reactor licensing, and (11) inter- 
national problems. 


42923 Sydkraft and nuclear power. ERA (Foeren. Elektr. Ration. 
pa 49: No. 10, 192(1976). (In Swedish). 

This article summarizes the report made by G. Ekberg for the 
Swedish Sydkraft Power Co. at the company’s annual meeting in 
June 1976. The report comprises the year 1975 and the first five 
months of 1976 and a discusses nuclear power. Experience 
with the running of Oskarshamn and Barsebaeck nuclear power 
stations is reported. Nuclear power has enabled production in the 
oil-fired power stations at Karlshamn and Malmoe to be reduced. 
750 000 tons of oil have been saved. In the first five months of 1976, 
nuclear power accounted for 48% of Sydkraft’s electricity produc- 
tion, water power 36% and oil only 16%. In 1975, Sydkraft pro- 
duced 13% of Sweden’s electricity. 


bony New nuclear -— plants and extensions from 100 MW 
onwards, in MW, per April 1976. VIK (Ver. Ind. 
Kraftwirtsch.) Mitt.; No. 2, . S8(Apr 1976). (In German). 
Short communication only. 


42925 Nuclear industry chart No. 22 - Spain. Nucl. Eng. Int.; 22: 
No. 253, 53-54(Feb 1977). 

A pull-out chart is presented of the nuclear industry in Spain 
which jelioatie the interests and activities of national bodies, utili- 
ties, industrial concerns and research facilities. 
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POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 42705, 43060, 43061, 43084, 
43208, 43240, 43242, 43251, 43257, 43260, 43265, 43266, 43267, 
43272, 43287, 43304, 43308, 43382, 43412, 43416 


42926 (CEA-CONF—3652) Fuel-clad heat transfer coefficient 
of « defected fuel rod. Bruet, M.; Stora, J.P. (CEA Centre d’Etudes 
Nucleaires de Grenoble, 38 (France). t. de Metallurgie). 12 .. 
1976. 13p. (CONF-760997—1). Dep. S (US Sales Only), 
A02/MF AOl. 

From The behaviour of water reactor fuel elements under 
accident conditions; Spaatind, Norway (13 Sep 1976). 

A special rod has been built with a stack of UO: pellets inside 
a thick zircaloy clad. The atmosphere inside the fuel rod can be 
changed and particularly the introduction of water is possible. The 
capsule was inserted in the Siloe pool reactor in a special device 
equipped with a neutron flux monitor. The fuel centerline tempera- 
ture and the temperature at a certain radius of the clad were 
recorded by two thermocouples. The temperature profiles in the fuel 
and in the cladding have been calculated and then the heat transfer 
coefficient. In order to check the proper functioning of the device, 
two runs were successively achieved with a helium atmosphere. 
Then the helium atmosphere inside the fuel rod was removed and 
replaced by water. The heat transfer coefficients derived from the 
measurements at low power level are in agreement with the values 
given by the model based on thermal conductivity. However, for 
higher power levels, the heat transfer coefficients become higher 
than those based on the calculated gap. 


42927 (CEA-CONF—3661) Code for y spectra processing. 
Means for the data acquisition and processing. Panisset, J.C. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Surete Nucleaire). 8 Nov 1976. 32p. (In French). (CONF- 
761161—5). Dep. NTIS (US Sales Only), PC A03/MF A0O1. 

From Seminar on in-situ use of gamma spectrometry for 
studying and monitoring the water-reactor spent fuels; Courbevoie, 
France (16 Nov 1976). 

The principal functions appear in processing the yy spectra 
from the y fuel scanning in water reactors: the analysis of the 
spectrum intended for determining the peak positions and computing 
their characteristics (area) and the calling to a reference file (LARA 
file) for the identification and determination of the corresponding 
nuclide or for comparing the results to a standard response. Trends 
in developing the processing codes must be specially concerned with 
the accessibility and portability of the codes, that must be modular in 
view of optimizing the performance of each function. 


42928 (DEU—76-36) Experiments with plastic models to deter- 
mine the strength of main coolant pipes for nuclear power stations. 
Dernedde, R. (Klein, Schanzlin und Becker A.G., Frankenthal/Pfalz 
(Germany, F.R.)). 1976. 14p. (In German). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

The stress analysis meets the increasing demands by means of 
a combination of mathematical methods and model experiments. The 
production of plastic models, the method of load and measurement, 
ag of error and both programmes of evaluation are reported 
about. 


42929 (FRNC-CONF—168) Methods and equipments used in 
power reactors. Beraha, R.; Delevallee, A. (Societe Franco-Ameri- 
caine de Constructions Atomiques (FRAMATOMEB), 92 - Courbe- 
voie (France)). 1976. llp. (In French). (CONF-761161—2). Dep. 
NTIS (US Sales Only), PC A02/MF A01. 

From Seminar on in-situ use of gamma spectrometry for 
studying and monitoring the water-reactor spent fuels; Courbevoie, 
France (16 Nov 1976). 

The various reactor y fuel scanning facilities presently operat- 
ing around the world are reviewed. Both types of equipment pro- 
posed by FRAMATOME are described: one is intended for scan- 
ning removable fuel pins, and the other one for fuel assembly 
scanning. 


42930 (HEDL-TI—76053) Literature search on Light Water 
Reactor (LWR) fuel and absorber rod fabrication, 1960—1976. 
Sample, C.R. (comp.). (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Feb 1977. Contract EY-76-C-14-2170. 
175p. Dep. NTIS, PC A08/MF AO1. 

A literature search was conducted to provide information 
supporting the design of a conceptual Light Water Reactor (LWR) 
Fuel Fabrication plant. Emphasis was placed on fuel processing and 
pin bundle fabrication, effects of fuel impurities and microstructure 
on performance and densification, quality assurance, absorber and 
poison rod fabrication, and fuel pin welding. All data have been 
taken from publicly available documents, journals, and books. This 
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work was sponsored by the Finishing Processes-Mixed Oxide 
(MOX) Fuel Fabrication Studies program at HEDL. 


42931 (INIS-mf—2010, pp 57-72) Experience in the construction 
and operation of nuclear power plants, accident risks. Rydell, N. 
(Oskarshamnsverkets Kraftgrupp AB, Stockholm (Sweden)). Jun 
1975. (In Swedish). 

From Nuclear power - should we have doubts - what do the 
experts think; Oslo, Norway (11 Feb 1975). 

In Lectures, autumn 1974 - spring 1975. 

An — is made to rebut criticism by opponents of nuclear 
power that nuclear power plants are uneconomic, unreliable and 
unsafe, by presenting experience, largely from the Swedish Oskar- 
shamn-! reactor, but also from US reactors. It is stated that construc- 
tional delays vis-a-vis the schedules were largely due to lack of 
knowledge of the time factors involved and the introduction of 
stricter rules during construction, and these were avoided in the 
second reactor. ile Oskarshamn-1 has had a series of faults, 
mainly in the turbines, none have resulted in further damage or 
release of radioactivity. While the load factor has not been satisfac- 
tory (53% since 1972) it is not worse than many other first of a type 
reactors. In general nuclear plant load factors are acceptable and 
only slightly poorer than those of coal and oil-fired plants. One area 
of uncertainty has been the repairability of core structures. The 
replacement of the feed-water distributer in the Oskarshamn-1 reac- 
tor vessel is briefly described, showing, in addition to 7 similar 
repairs in other reactors, that such repairs are quite feasible. The 
level of radioactive effluents has been 10~?-10~* less than the limiting 
values. The reporting and incidence of faults and failures is discussed 
briefly in conclusion and it is asserted that these help to show that 
the level of safety is satisfactory since none have led to any damage 
or radioactive release. 


42932 (INIS-mf—3386) Transactions of the 3rd International 
conference on structural mechanics in reactor technology. London, 
UK, 1-5 September 1975. Jaeger, T.A. (Commission of the European 
a Brussels (Belgium)). 1975. H 3/5, 14 p.p. (CONF- 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

ISMES (Experimental Institute for Models and Structures) is 
now carrying out a series of tests on physical models as a part of a 
research programme sponsored by DSR (Studies and Research 
Direction) of ENEL (Italian State Electricity Board) on behalf of 
CPN (Nuclear Design and Construction Centre) of ENEL with the 
aim to experience a ‘Thin’-walled PCPV for ‘BWR’. The physical 
model, together with the mathematical model and the rheological 
model of the materials, is intended as a meaningful design tool. The 
mathematical model covers the overall structural design phase, 
(geometries) and the linear behaviour, whereas the physical model, 
besides of a global information to be compared with the results of 
the mathematical model, supplies a number of data as the non-linear 
behaviour up to failure and local conditions (penetration area etc.) 
are concerned. The aim of the first phase of this research programme 
is to make a comparison between the calculation and experiment 
tests as the thicknesses of the wa!l and the bottom slab are con- 
cerned, whereas the second phase of the research deals with the 
behaviour of the removable lid and its connection with the main 
structure. To do this, a model in scale 1:10 has been designed which 
symmetrically reproduces with respect to the equator, the bottom 
part of the structure. In the bottom slab the penetrations of the 
prototype design are reproduced, whereas the upper slab is plain. 
The paper describes the model, and illustrates the main results, 
underlining the different behaviour of the upper and bottom slabs up 
to collapse. 


42933 (INIS-mf—3572) More recent developments for the ultra- 
sonic testing of light water reactor pressure vessels. Seiger, H.; Engl, 
G. (Krautkraemer G.m.b.H., Koeln (Germany, F.R.); Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). 1976. 7p. (CONF-760903— 
66). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

The development of an ultrasonic testing method for the 
inspection from the outside of the areas close to the cladding of the 
spherical fields of holes of light water reactor pressure vessels is 
described. 


42934 (JAERI-M—6339) Deformation and inner oxidation of the 
fuel rod in a loss-of-coolant accident condition. Furuta, T.; Hashi- 
moto, M.; Otomo, T.; Kawasaki, S.; Honma, K. (Japan Atomic 
Energy Research Inst., Tokyo). Dec 1975. 17p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

In order to study behavior of the fuel rod in a loss-of coolant 
accident, four kinds of pre-pressurized sham fuel rods filled with 
AkOs pellets to simulate UO2 were heated in steam under hypotheti- 
cal LOCA conditions. Circumferential strain of the sham fuel rod 
increases with rise of the initial pressure, since burst temperature of 
the single sham fuel rod decreases with increase of the initial 
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pressure. Oxide thickness of the inner tube wall is larger than that of 
the outer tube wall, when amount of the supplied steam to the inner 
tube wall is less. The thicker coarse inner oxide film consists of 
monoclinic and tetragonal zirconia, while the thinner outer oxide 
film is of monoclinic zirconia alone. The longitudinal inner oxide 
film is observed within 76 mm of the rupture. 


42935 (JAERI-M—6512) Report on ROSA-II test. III. Runs 
204, 301, 302. (Japan Atomic Energy Research Inst., Tokyo). Apr 
% 73p. (In Japanese). Dep. NTIS (US Sales Only), PC A04 
AOl. 

The report describes part of the results of ROSA-II test (runs 
204, 301 and 302), which simulates a loss of coolant accident 
(LOCA) in a light water reactor, including also the experimental 
conditions and interpretations of the phenomena observed. 


42936 (NEDO—21354-1) BWR fuel channel mechanical design 
and deflections (amendment No. 1). (General Electric Co., San Jose, 
Calif. (USA). BWR Projects Dept.). Feb 1977. 39p. General Electric 
Co., San Jose, CA. 

Additional information is provided concerning stresses, creep, 
fatigue, and deformation of BWR fuel channels, fuel cans, and 
control elements. 


42937 (ORNL/NUREG/TM—107) Design criteria for Piping 
and Nozzles Program. Quarter hg eg™® pe 
1976. Moore, S.E.; Bryson, J.W. (Oak Ridge National Lab., 
(USA)). 22 Mar 1977. Contract W-7405-ENG- 26;NRC- INA.40-551. 
75;NRC-INA-40-552-75. 26p. Dep. NTIS, PC A03/MF AOI. 

Short summaries are given of stress analysis studies of perfo- 
rated flat plates, a hemispherical shell with a radially attached 
nozzle, and ANSI Standard B16.5 flanged piping joints. Summary 
descriptions are also given on work currently in progress, including 
analyses of isolated and closely-spaced nozzles in cylindrical pres- 
sure vessels and the development and validation of computer pro- 
grams with which to conduct these studies. A summary report is 
given on ASME and PVRC committee work and the current status 
of various code rule revisions that are based at least in part on work 
conducted under the ORNL Design Criteria Program. 


42938 Axisymmetric finite element analyses of the KKP-II con- 
tainment and reactor pressure vessel structures. Kost, G.; Tsui, 
E.Y.W. (Engineering Decision Analysis Co., Inc., Palo Alto, Calif., 
USA); Krutzik, N. (Kraftwerk Union A.G., Offenbach (Germany, 
F.R.)). pp K6/2 1-10 of In Structural mechanics in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Two refined axisymmetric finite element models were used 
for the dynamic seismic analyses of the KKP-II Containment and 
RPV structures, using a postulated ground motion time history. One 
model was established primarily for the response of the containment 
structure, whereas the other was used for the response of the reactor 
pressure vessel plus internals. 


42939 Irreversible pressure drops in venturi meters through 
which two-phase mixtures pass. Del Tin, G.; Penella, B. (Politec di 
Torino, Italy). Energ. Elettr.; 58: No. 7-8, 403-410(1976). (In Italian). 

The problem of irreversible pressure drops in nozzle Venturi 
meters through which two-phase mixtures pass is studied experimen- 
tally and theoretically. These Venturi meters are used to measure the 
strength and flow in stationary conditions. Results are obtained with 
a water-steam mixture for compressions included between 20 and 80 
kg/cm’, strengths up to 50%, flows of 0.1 and 0.15 kg/s. The 
pressure drops are then forecast, using various models to evaluate 
the portion of the vacuum; experimental and theoretical results are 
then compared. 12 refs. 


(ORNL-tr—4096) Monitoring system using sound con- 
ducted through solids for PWR and BWR system structure and 
operating experience. Dio, W.H.; Geissler, K.; Stoelben, H. 1976. 
Translation by R.G. Mansfield of German report. (CONF-760359— 
3). 4p. Dep. NTIS, PC A02/MF AOl. 

From Reactor meeting; Duesseldorf, German, Federal Re- 
public of (F.R. Germany) (30 Mar 1976). 

Acoustic monitoring of BWR and PWR cooling systems is 
discussed. Included are sections on design and operation of an 
acoustic monitoring system. (DG) 


42941 (ORNL-tr—4200) venapeee 7 system using sound con- 
ducted solids for detection and location of loose parts. P.aible, 
R.; Moravek, I.; Wach, D. (Allianz-Zentrum fuer Technik G.m.b.H. 
(AZT), Ismaning/Muenchen (Germany, F.R.)). 1976. Translation by 
R.G. Mansfield of German report. (CONF-760359—4). 4p. Dep. 
NTIS, PC A02/MF A0O1. 

From Reactor meeting; Duesseldorf, German, Federal Re- 
public of (F.R. Germany) (30 Mar 1976). 
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A brief description is given of the loose parts moni 
system designed for the Brunsfnettel reactor cooling system. wo 


42942 Chemical decontamination of chromium-nickel steels in 
nuclear plants. Oe6crtel, K.; Bosholm, J.; Hoffmann, HJ. 
German(GDR) Patent 118, 956/D/. 20 Mar 1976. 4p. (In German). 

A single-step decontamination of chromium-nickel steels in 
primary coolant circuits of light-water moderated reactors is de- 
scribed. Solutions of EDTA or NTA and citric acid are applied in 
the pH range 3 to 5 and circulated under pressure at a Py een me 
of 150°C. The procedure is characterized by a ee 
. into well-known decontamination cycles: oxidation-pick- 
ing-rinsing or pickling-oxidation-pickling-rinsing. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 42930, 42934, 42935, 42937, 
42940, 42942, 43050, 43058, 43062, 43063, 43064, 43065, 43067, 
43134, 43191, 43196, 43240, 43241, 43242, 43257, 43265, 43266, 
43267, 43272, 43304, 43307, 43309, 43310, 43311, 43412 


42943 (AED-Conf—76-280-000, pp 197-204) Radiation protec- 
tion in the Kernkraftwerk Biblis. Schroeder, H. J. (Rheinisch-West- 
faelisches Elektrizitaetswerk A.G., Biblis (Germany, F.R.). Hauptab- 
teilung Ueberwachung). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

The organisation of the Health Physics Group is described. 
Some data of radiation exposure of the personnel during 1975 and 
the refuelling period 1976 are given. 


42944 (AED-Conf—76-556-005) Significance of the neutron 

in determining the radiation damage. Hehn, G.; Mattes, M.; 
Stiller, P. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernen- 
ergetik). 1976. 4p. (In German). (CONF-7609138—1). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
Federal Republic of (F.R. Germany) (23 Sep 1976). 

5 figs.; 4 refs. 

Extensive computer calculations have been made in order to 
determine the radiation damage outside the reactor core for two 
important reactor types, pressurized water reactor and fast breeder 
reactor. The neutron fluence dropping by orders of magnitudes in 
radial and axial directions towards the pressure vessel, the radiation 
damage to be expected is very space-dependent and shows special 

at the corner positions of the core caused by fresh fuel 
elements. In addition to the strong space dependence of the radiation 
damage, there is the problem that one cannot assign the same 
radiation effect to each fast neutron. A good measure for the 
generation of a radiation damage in important reactor components 
outside the core is the formation cross-section of Frenkel pairs. 


42945 (CEA-CONF—3772) Control of corrosion product move- 
ment and deposited activities in reactor circuits. Rozenberg, J.; Dolle, 
L.; Darras, R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Recherche et Analyse). 1976. 20p. 
(CONF-7610107—1). Dep. NTIS (US Sales Only), PC A02/MF 


AOl. 

From 37. international water conference; Pittsburgh, Pennsyl- 
vania, United States of America (USA) (26 Oct 1976). 

Copies available from Service de Documentation, CEN 
Saclay, BP no 2, 91190 Gif-sur-Yvette (France). 

The transport of corrosion products and the resulting deposit 
formation, saan with the transport of radionuclides and their 
fixation on the walls, are studied in a —— water loop with in- 

ile fuel element. The release rates of chemical species and nuclides 


rom existing deposits, and their yy rates by formation of 


new deposits, are determined as a function of temperature. The 
activities of the main nuclides fixed on different component materials 
of water-cooled reactor are compared. The results of several experi- 
ments On programmed thermal coolings of primary water are dis- 
cussed; they give an idea of the efficiency of thermal shocks applied 
to the periodic decontamination of PWR reactors. 


42946 (CEA-CONF—3783) High temperature filtration of ra- 

vable corrosion products in the primary circuit of PWR type 
reactors. Dolle, L. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Recherche et Analyse). 17 Dec 
1976. 18p. (In French). (CONF-760244—7). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From French-Soviet seminal on the water-cooled reactors; 
Saclay, France (18 Feb 1976). 
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A effective limitation to the deposition of radioactive corro- 
sion products in the core of a reactor at power operation, is to be 
obtained by filtering the water of the primary circuit at a flow rate 
upper than 1% of the coolant flow rate. However, in view of 
accounting for more important release of corrosion products during 
the reactor start-up and also for some ible variations in the 
efficiency of the system, it is better that the flow rate to be treated 
by the cleaning circuit is stated at 5%. Filtration must be effected at 
the temperature of the primary circuit and preferably on each loop. 
To this end, the feasibility of electromagnetic filtration or filtration 
through a deep bed of granulated graphite has been studied. The on- 
loop tests effected on each filter gave efficiencies and yields respec- 
tively upper than 90% and 99% for magnetite and ferrite particles in 
suspension in water at 250 deg C. Such results confirm the interest 
lying in high temperature filtration and lead to envisage its applica- 
tion to reactors. 


42947 (CEA-CONF—3789) Inspection of the primary circuit of 
PWR type light water reactors. Asty; Pigeon; Saglio; Samoel. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie). 6 Nov 1975. 28p. (In French). (CONF- 
760244—-6). Dep. NTIS (US Sales Only), PC A03/MF A061. 

From French-Soviet seminal on the water-cooled reactors; 
Saclay, France (18 Feb 1976). 

Copies available from Service de Documentation, CEN 
Saclay, BP No. 2, 91190 Gif-sur-Yvette (France). 

The Governmental decree and memorandum of 26/2/74 de- 
termine the conditions of recurring inspection of the primary circuits 
in nuclear power plants. In view of better answering these condi- 
tions, the French Energy Commission developed some new methods 
of nondestructive testing: focused ultrasounds for the recurring 
inspections of the vessel, acoustic emission for hydraulic testing, and 
multifrequency eddy currents for inspecting the tubes in steam 
generators. These various methods are described together with 
implements used. 


42948 (CEND—206) TORC code: verification and simplified 
modeling methods. (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). ams 1977. 73p. Combustion Engineering, Inc., Windsor, CT. 

Predictions made using the C-E open core thermal margin 
code, TORC, are shown to be in satisfactory agreement with PWR 
in-core thermocouple data and ex-core single and two-phase experi- 
mental data. Core inlet flow distribution data, obtained with an open 
core flow model of a C-E PWR, are presented (the core inlet flow 
distribution constitutes part of the input for thermal margin analyses 
performed with TORC). A simplified method of applying TORC for 
thermal margin calculations is presented. 


42949 (CONF-770503—2) Effect of pressurized water reactor 
environment on fatigue crack propagation, including hole times. — 
ford, W.H. (Westinghouse Nuclear Energy Systems, Pittsburgh, P: 
(USA)). 1976. Contract W-7405-ENG-26;SUB-3290; NRC-INA-40- 
551-75; NRC-INA-40-552-75. 20p. Dep. NTIS, PC A02/MF AOI. 

From Meeting on the influence of environment on fatigue; 
London, United Kingdom of Great Britain and Northern Ireland 
(UK) (May 1977). 

Results are presented from an experimental program being 
conducted to investigate the effects of pressurized water reactor 
environment on the fatigue crack growth rate of pressure vessel 
steels. Tests were conducted on precracked WOL type specimens 
under load controlled conditions. The effects of R ratio, loading 
rates, and loading wave form are evaluated, and the results are 
compared for both forging and plate material, as well as weldments. 


42950 (FRNC-CONF— 185) Surveillance of evolution of defects 
in stainless steel piping subject to fatigue cycles in temperature. 
Marini, J. (Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOMEB), 92 - Courbevoie (France)). 1976. ‘“: (In French). 
— Dep. NTIS (US Sales Only), PC A02/MF 


From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

The surveillance of internal crack growth in austenitic ICL 
167 CN steel is possible by using ultrasonic techniques. Fracture 
— predicts the evolution of these cracks under fatigue 
loading 


42951 (IEA—419) Thorim utilization in the Angra dos Reis 
PWR. Oosterkamp, W.J.; Correa, F. (Instituto de Energia Atomica, 
Sao Paulo (Brazil). Divisao de Engenharia Nuclear). Jun 1976. 15p. 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A study was made on the use of thorium in the PWR Angra 
dos Reis 1 a § Reactor calculations were made demostrating that a 
reduction in uranium ore comsuption of 30% is possible. 


42952 (JAERI-M—6247) Description of the ROSA-II Test Fa- 
cility. Shiba, M.; Adachi, H.; Matsumoto, I.; Suzuki, N.; Murata, H. 
(Japan Atomic Energy Research Inst., Tokyo). Dec 1975. 109p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A06/MF AOl. 


ERA VOL. 2, NO. 18 


The present report gives a detailed description of the ROSA- 
II (Rig of Safety Assessment-II Test Facility) used for the ROSA-II 
Program which is a simulated Test Program of a loss-of-coolant 
accident (LOCA) in a pressurized water reactor (PWR) in JAERI. 
Emphasis of the description is placed on providing informations on 
the Facility to be needed for analysis of the ROSA-II data. Instru- 
mentation is also described in detail. 


42953 (JAERI-M—6340) Subcooled decompression analysis of 
the ROSA and the LOFT semiscale blowdown test data with the 
digital computer code DEPCO-MULTI. Namatame, K.; Kobayashi, 
K. (Japan Atomic Energy Research Inst., Tokyo). Dec 1975. 31p. 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

In the ROSA (Rig of Safety Assessment) program, the digital 
computer code DEPCO-SINGLE and DEPCO-MULTI (Subcooled 
Decompression Process in Loss-of-Coolant Accident - Single Pipe 
and - Multiple Pipe Network) were prepared to study thermo- 
hydraulic behavior of the primary coolant in subcooled decompres- 
sion of the PWR LOCA. The analytical results with DEPCO- 
MULTI on the subcooled decompression phenomena are presented 
for ROSA-I, ROSA-II and LOFT 500, 600, 700 and 800 series 
experiments. The effects of space mesh length, elasticity of pressure 
boundary materials and simplification for computational piping 
system on the computed result are described. 


42954 (JAERI-M—6362) Experimental program ROSA-II. 
Shiba, M.; Adachi, H.; Namatame, K.; Okazaki, M.; Sobajima, M. 
(Japan Atomic Energy Research Inst., Tokyo). Feb 1976. 110p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A06/MF AOl1. 

The experimental program ROSA-II is carried out to study 
the thermal and hydrodynamic behaviors in the primary cooling 
system of a pressurized water reactor in a loss-of-coolant accident; 
the ROSA-II (Rig of Safety Assessment) is an integral test facility. 
Concerning the program, its purpose, the facility, and requirements 
for the experiment itself revealed by a pre-analysis are described. 


42955 (NEDO—20943) Urania-gadolinia nuclear fuel physical 
and irradiation characteristics and material properties. Potts, G.A. 


(General Electric Co., San Jose, Calif. (USA). Boiling Water Reac- 
tor Systems Dept.). Jan 1977. 35p. General Electric Co., San Jose, 
CA. 


The concept of the incorporation of burnable nuclear poisons 
in BWR fuel for supplementary reactivity control and power shap- 
ing has received extensive investigation. It has been determined that 
the most effective burnable poison system is one provided by a 
material having a very large neutron absorption cross section loaded 
in the nuclear fuel in concentrations that make the absorber highly 
self-shieiding. Through the use of a burnable self-shielded absorber, 
the reactivity control can be approximately linearized and can theo- 
retically provide a matching compensation to the reactivity loss rate 
due to U-235 depletion and fission product poisoning. The nuclear 
and material properties of the rare earth oxide GdeOs have made it 
the most promising material compatible with the requirements and 
objectives of a burnable poison. The purpose of the document 
presented is to provide a summary of the information presently 
available on the material properties and characteristics of UO: to 
Gd2Os nuclear fuel. 


42956 (ORNL/NUREG/TM—100) Inference of core barrel 
motion from neutron noise spectral density. Robinson, J.C.; Shah- 
rokhi, F.; Kryter, R.C. (Oak Ridge National Lab., Tenn. (USA)). 15 
Mar 1977. Contract W-7405-ENG-26;NRC-INA-40-544-75. 55p. 
Dep. NTIS, PC A04/MF AO1. 

A method was developed for inference of core barrel motion 
from the following statistical descriptors: cross-power spectral densi- 
ty, autopower spectral density, and amplitude probability density. 
To quantify the core barrel motion in a rarity pressurized water 
reactor (PWR), a scale factor was calculated in both one- and two- 
dimensional geometries using forward, variational, and perturbation 
methods of discrete ordinates neutron transport. A procedure for 
selection of the proper frequency band limits for the statistical 
descriptors was developed. It was found that a rturbation 
theory is adequate for the calculation of the e factor, two- 
dimensional geometric effects are important enough to rule out the 
use of a one-dimensional approximation for all but the crudest 
calculations. It was also found that contributions of ma rays can 
be ignored and that the results are relatively insensitive to the cross- 
section set employed. The proper frequency band for the statistical 
descriptors is conveniently determined from the coherence and 
phase information from two ex-core power range neutron monitors 
positioned diametrically across the reactor vessel. Core barrel 
motion can then be quantified from the integral of the band-limited 
cross-power spectral density of two diametrically opposed ex-core 
monitors or, if the coherence between the pair is greater than or 
equal to 0.7, from a properly band-limited amplitude probability 
density function. Wide-band amplitude probability density functions 
were demonstrated to yield erroneous estimates for the magnitude of 
core barrel motion. 
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42957 (TREE-NUREG— 1046) Irradiation effects test series 
test IE-1 test results report. pape, W.J.; Allison, C.M.; Farrar, L.C.; 
Mehner, A.S. (EG and G Idaho, Inc., Idaho Falls (USA)). Mar 1977. 
Contract EY-76-C-07-1570. 156p. Dep. NTIS, PC A08/MF AOI. 

The report describes the results of the first programmatic test 
in the Nuclear Regulatory Commission Irradiation Effects Test 
Series. This test (IE-1) used four 0.97m long PWR-type fuel rods 
fabricated from previously irradiated Saxton fuel. The objectives of 
this test were to evaluate the effect of fuel pellet density on pellet- 
cladding interaction during a power ramp and to evaluate the 
influence of the irradiated state of the fuel and cladding on rod 
behavior during film boiling operation. Data are presented on the 
behavior of irradiated fuel rods during steady-state operation, a 
power ramp, and film boiling operation. The effects of as-fabricated 
gap size, as-fabricated fuel density, rod power, and power ramp rate 
on pellet-cladding interaction are discussed. Test data are compared 
with FRAP-T2 computer model predictions, and comments on the 
consequences of sustained film boiling operation on irradiated fuel 
rod behavior are provided. 


42958 Stress analysis and design of the primary shielding wall of 
a PWR plant under combined loads. Samokhine, M.B.; Chen, C.; 
Croneberger, D.K. (Gilbert Associates, Inc., Reading, Pa. (USA)). 
pp J3/1 1-14 of In Structural mechanics in reactor technology. Vol. 
4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The Primary Shielding Wall is a massive reinforced concrete 
structure that surrounds and supports the Steel Reactor Vessel of a 
P.W.R. Plant. Since the Steel Reactor Vessel is the most important 
safety class equipment in the plant, special attention should be paid 
to its supporting structure during the stress analysis and design. Of 
all the loads applied to the structure, those due to the hypothetical 
high energy pipe rupture deserve special attention because of its 
interaction with the design concept of the pipe penetration and the 
nonsymmetrical nature of the load distribution. The stress analysis of 
the Primary Shielding Wall which is made compatible with the 
reinforcement design concept and the procedures used to size the 
reinforcement based on the responses of the axisymmetric solid finite 
element are discussed. A comprehensive load combination table is 
also formulated. As an extra safety measure, the hypothetical slip- 
page between reinforced concrete shielding wall and steel liner 
subject to horizontal loads is checked and designed for. 


42959 Seismic response analysis of a reactor coolant pump. Villa- 
sor, A.P. Jr. (Westinghouse Electric Corp., Cheswick, Pa. (USA)). 
pp K7/7 1-12 of In Structural mechanics in reactor technology. Vol. 
4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 


(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Current nuclear steam supply systems (NSSS) are designed to 
remove the heat of fission by circulating coolant in closed loops 
from the reactor. For water reactors, this prime function is designat- 
ed to the reactor coolant pump (RCP). In the normal reactor coolant 
loop analysis (RCLA), the RCP is modelled simply with two masses 
much like a dumbbell although it is sometimes advisable to model 
seperately the rotating assembly of the pump. This is generally 
consistent with the purpose of the loop analysis and in line with 
keeping the problem size within the computer program capacity 
while obviously minimizing the cost of the ysis. Clearly, the 
RCLA precludes the possibility of evaluating the detailed parts of 
the pump. To analyze the RCP itself, therefore, it would be neces- 
sary to employ a detailed model of the pump in a simplified represen- 
tation of the loop. The paper deals with assessing the effects of a 
given seismic excitation on the parts of the RCP and its overall 
structural integrity by the response spectrum method. 


42960 Dynamic testing in nuclear power plants for model valida- 
tion. Kerlin, T.W.; Katz, E.M.; Chen, A.T.; Thakkar, J.G.; Chang, 
S.I. (Univ of Tenn, Knoxville). Am. Soc. Mech. Eng., [Pap.]; No. 76- 
Aut-NN, vp(1976). 

Dynamics tests are preformed at the Oconee pressurized 
water reactor to obtain information for checking a theoretical plant 
model. Low level, periodic reactivity perturbations are introduced 
and several system responses (reactor power, temperatures, pres- 
sures) are monitored. The data are processed off-line to give frequen- 
cy jo pane A linear state-variable model for the plant is formulat- 
ed used to compute theoretical frequency responses. A comput- 
erized, model-reference identification procedure is used to identify 
the fuel temperature coefficient of reactivity and the overall fuel-to- 
coolant heat transfer coefficient. The study shows that dynamic tests 
can be performed in operating nuclear power plants with insignifi- 
cant interference to normal operation. Also, the use of automatic 
parameter identification procedures is demonstrated. 5 refs. 
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42961 Seismic analysis of a reactor coolant pump by the response 
spectrum method. Villasor, A.P. Jr. (Westi: Electric Corp., 
ahead Pa. (USA)). Nucl. Eng. Des.; 38: No. 3, 527-542(Sep 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Current nuclear steam supply systems (NSSS) are designed to 
remove the heat of fission by circulating coolant in closed loops 
from the reactor. For water reactors, this prime function is designat- 
ed to the reactor coolant pump (RCP). The Westinghouse Type 93A 
RCP is analyzed for seismic response. Briefly described, this RCP is 
a vertical, single-stage, a pump designed to move 90 000 
gpm (568 m*/sec) of water and driven by a 6000 hp motor for use in 
the PWR primary system. The RCP assembly is generally axisym- 
metric and is modeled using three-dimensional finite elements of the 
t normally found in general-purpose computer programs such as 
ANSYS or NASTRAN. The seismic analysis is performed by the 
response spectrum method in ANSYS, with seismic velocity as the 
input excitation parameter. The paper assesses the effects of a given 
seismic excitation on the overall structural integrity of an RCP. 


42962 First inspection of Unit A at the Biblis Nuclear Power 
Plant. Spalthoff, F.J. (Rheinisch-Westfael Elektrizitaetswerk, Essen, 
Ger). VGB Kraftwerkstech.; 56: No. 11, 663-671(Nov 1976). (In 
German). 
The 1200-MW unit A at the Biblis nuclear power plant began 
operation on Feb 25, 1975. After a successful first year of operation 
it was shut down on April 23, 1976, for its first fuel element change 
and its first inspection. In so doing, experience was gained with 
regard to the organizational procedures and the special radiation 
protection measures required during the inspection of a pressurized 
water reactor power plant of the 1200-MW class. The technical 
findings of the inspection, on the one hand, confirmed the successes 
achieved in the development of important componeuts of light-water 
reactor power plants and, on the other hand, gave rise to a number 
of unforeseen repair measures, as a result of which the originally 
planned shutdown time of eight weeks had to be extended by more 
than two months. 


42963 Transient heat releases from offshore nuclear plants. Jirka, 
G.; Wood, D.W.; Harleman, D.R.F. (MIT, Cambridge, Mass). J. 
Hydraul. Div., Am. Soc. Civ. Eng.; 103: No. 2, 151-168(Feb 1977). 

A numerical predictive model for plants floating in semi- 
enclosed breakwater basins has been developed. The model structure 
is provided by the significant vertical stratification which occurs 
within the breakwater basin during heat releases. Auxiliary dynamic 
equations are formulated for the processes of jet entrainment at the 
discharge, stratified flow through the breakwater openings, selective 
withdrawal at the submerged intakes and heat dissipation to the 
atmosphere. Model predictions have been compared with the results 
of experiments simulating constant heat releases, transient heat re- 
leases and variable tidal conditions, respectively, and satisfactory 
agreement has been found. The predictive model has been used to 
evaluate plant and breakwater design options for a proposed floating 
nuclear plant, the Atlantic Generating Station. The predictions dem- 
onstrate the importance of the stratified flow through the breakwater 
openings as the dominant ultimate heat sink mechanism, with surface 
heat dissipation playing a secondary role. 14 refs. 
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REFER ALSO TO CITATION(S) 43122, 43249, 43250, 43287 


42964 (CEA-CONF—3792) Radiometric control of the position 
of blind holes axes in graphite blocks of high temperature reactors. 
Boutaine, J.L.; Bujas, R.; Lemonnier, A.; Tortel, J. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Chimie Appliquee; CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Technologie). 1976. 8p. (In 
French). (CONF-760903—43). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

The principles of a radiometric method intended for control- 
ling the positions of blind hole axes are given. A comparison is made 
between radiometry and radiography and the performances obtained 
using a thulium 170 source are described. The automation capabili- 
ties are discussed. 


42965 (GA-A—14040) Fatigue life evaluation of connections be- 
tween the HTGR thermal barrier attachment fixtures and the PCRV 
liner. Rodkin, S.; Wonacott, G. (General Atomic Co., San Diego, 
Calif. (USA)). Jan 1977. Contract EY-76-C-03-0167-050. vp. Dep. 
NTIS, PC A04/MF AOl1. 
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The results of a development program to evaluate the fatigue 
life of the welded stud connections between the HTGR thermal 
barrier attachment fixtures and the prestressed concrete reactor 
vessel (PCRV) liner are presented. The corrective actions taken to 
remedy the problems disclosed by this program are also described. 


42966 (GA-A—14140) HTGR spent fuel element decay heat and 
source term analysis. Sund, R.E.; Strong, D.E.; Engholm, B.A. 
(General Atomic Co., San Diego, Calif. (USA)). Feb 1977. Contract 
EY-76-C-03-0167-053. vp. Dep. NTIS, PC A21/MF AOl1. 

Decay heat, gamma dose rates, and neutron source strengths 
were determined for spent fuel elements from a High-Temperature 
Gas-Cooled Reactor (HTGR). The calculations were based on curie 
values reported in General Atomic Report GA-A13886 for the 
earlier commercial version of a 3000-MW(t) HTGR utilizing the 
thorium-uranium four-year fuel cycle. The reactor core was de- 
signed for an average thermal power density of 8.5 watts per cm*® 
and a carbon-to-thorium atom ratio which varies between 210:1 and 
240:1. Calculations of decay heat, gamma dose rates, and neutron 
source strengths were made for spent fuel elements from the initial 
core and from representative nonrecycle and recycle reloads. The 
study was performed for decay times from 180 days to 10 years. 
Tables of the isotopic results are given for both the fertile and fissile 

icles in the fuel elements. In addition, ordered tables of the 
important isotopic contributors are presented. Graphical presenta- 
tions of the results are shown and discussed; in addition, comparisons 
are made with previous determinations. 


42967 (GA-A—14148) Primary system design studies for ad- 
vanced direct cycle nuclear gas turbine plant. McDonald, C.F.; Bass, 
J.C.; Amtmann, H.H. (General Atomic Co., San Diego, Calif. 
(USA)). Jan 1977. Contract EY-76-C-03-0167-046. 43p. (CONF- 
770317—1). Dep. NTIS $4.00. 

From 22. ASME international turbine conference; Philadel- 
phia, Pennsylvania, United States of America (USA) (27 Mar 1977). 

Continuing studies of the Gas Turbine High-Temperature 
Gas-Cooled Reactor (GT-HTGR) power plant have been directed 
toward identification of a plant configuration with improved eco- 
nomic incentives over competing electric power plants. This paper 
outlines the studies which led to the selection of the primary system 
for a plant with optimized parameters from the standpoint of mini- 
mum power generating cost. As in previously reported designs, an 
integrated type of plant embodying multiple helium gas turbine oars 
was selected. The layout of the power conversion loop (PCL) 
components in the prestressed concrete reactor vessel (PCRV) and 
the development of the primary system helium gas flow paths are 
discussed. Some of the preliminary design considerations for the 
turbomachinery, heat exchangers, thermal barrier, and control 
valves together with maintenance considerations are discussed. The 
reference plant preliminary design presented is based on a 3000- 
MWi(t) core thermal rating with a reactor outlet (turbine inlet) 
temperature of 850°C: the overall plant efficiency of the dry-cooled 
direct cycle nuclear gas turbine is 40 percent. 


42968 (GA-A—14243) Gas turbine HTGR program. Quarterly 
progress report for the period ending December 31, 1976. (General 
Atomic Co., San Diego, Calif. (USA)). Jan 1977. Contract EY-76-C- 
03-0167-046. 97p. Dep. NTIS, PC A05/MF AO1. 

The studies reported include refinements to the design and 
performance of the General Atomic Company 3-loop, 3000 MW(t) 
dry-cooled plant having a delta arrangement. The recuperator, pre- 
cooler, and turbomachinery designs were compared with those by 
the German-Swiss High Temperature Reactor with Helium Turbine 
(HHT) Project. The comparisons are presented. 


42969 (GA-A—14270) Public Service Company of Colorado 330- 
MWe) High-Temperature Gas-Cooled Reactor research and develop- 
ment program. Quarterly progress report for the period ending Decem- 
ber 31, 1976. (General Atomic Co., San Diego, Calif. (USA)). Jan 
sy Contract EY-76-C-03-0633. 23p. Dep. NTIS, PC A02/MF 

The core has generated about 214,000 MW(t)-hr of energy or 
about 11.3 equivalent full — days as of the end of the last quarter 
of 1976. About 11.5 kg of U-235 have been destroyed and about 7.1 
kg of U-233 have been made. Approximate thermal and electrical 
power levels during the quarter are shown. During October oper- 
ation was interrupted by inadvertent loop isolation and a leaky steam 
valve. In November operation was resumed but terminated abruptly 
by a loop isolation and loop dump. During almost all of December 
the plant operated at about 240 MW(t) (28 percent rated) and 70 
MWe). Short downtimes because of a leak in the inner penetration 
of one of the circulators and a turbine trip were the only interrup- 
tions. Results of the rise-to-power program are presented. 


42970 (JAERI-M—6376) Survey of HTGR fuel recycle technol- 
ogies. Iwamoto, K. (Japan Atomic Energy Research Inst., Tokyo). 
— — 52p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/ 

In HTGRs, highly-enriched U-Th cycle or low-enriched U 
cycle is employed. Fuel recycle technologies for both the cycles are 
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reviewed, such as Th ore processing and refining, fuel fabrication, 
reprocessing, refabrication and waste disposal. Developments of the 
technologies and the problems involved are also described. 


42971 (JAERI-M—6396) Guidelines for the structural design of 
experimental multi-purpose VHTR at the elevated temperature ser- 
vices. Nomura, S.; Uga, T.; Miyamoto, Y.; Muto, Y.; Ikushima, T. 
(Japan Atomic Energy Research Inst., Tokyo). Feb 1976. 117p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

The guidelines are presented for structural design of the 
experimental multi-purpose VHTR(Very High Temperature Reac- 
tor) at the elevated temperature services. Covered are features of the 
VHTR structural design, specifications, safety design, seismic 
design, failure modes to be considered, stress criteria for various load 
combinations and the mechanical properties of the materials. The 
guidelines were prepared by referring to safety criteria of high- 
temperature gas cooled reactors, ASME Boiler and Pressure Vessel 
code, Section III, case 1592 and the domestic seismic design guide of 
nuclear power facilities. 


42972 (JAERI-M—6480) Irradiation behavior of coated fuel par- 
ticles, (1). Irradiation in JMTR 70F-4A capsule. Iwamoto, K.; 
Fukuda, K.; Kashimura, S.; Kikuchi, A. (Japan Atomic Energy 
Research Inst., Tokyo). Mar 1976. 32p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

A 70F-4A capsule containing coated fuel particles for HTGR 
was placed in the reflector region (H-12 irradiation hole) of JMTR 
and the particles after irradiation were examined in Tokai Hot 
Laboratory. TRISO-I and -II type coated fuel particles with UC, 
kernel were irradiated at 1000-1300°C up to fuel burn-up 1.84% 
FIMA in JMTR cycle No. 16. Observations for the particles were 
surface appearance, ceramography, acid leaching and released gas- 
eous fission product. From the examination, it appeared that any 
kinds of coated fuel particles tested were not damaged such that the 
kernel would be exposed although one or two broken outermost 
PyC coating layer were seen in two kinds of particles. Among other 
changes were uranium migration from the kernel toward the buffer 
layer, kernel migration(Amoeba effect) and deterioration of SiC 
coating layer. 


42973 (LA-NUREG—6768-MS) Thermocouple evaluation 
model and evaluation of chromel—alumel thermocouples for High- 
Temperature Gas-Cooled Reactor applications. Washburn, B.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Contract W- 
7405-ENG-36. 60p. Dep. NTIS, PC A04/MF AO1. 

Factors affecting the performance and reliability of thermo- 
couples for temperature measurements in High-Temperature Gas- 
Cooled Reactors are investigated. A model of an inhomogeneous 
thermocouple, associated experimental technique, and a method of 
predicting measurement errors are described. Error drifts for Type 
K materials are predicted and compared with published stability 
measurements. 60 references. 


42974 (ORNL--5214) Distribution of fission products in Peach 

Bottom HTGR fuel element E11-07. Wichner, R.P.; Dyer, F.F.; 

Martin, W.J.; Bate, L.C. (Oak Ridge National Lab., Tenn. (USA)). 

~ 4 1977. Contract W-7405-ENG-26. 191p. Dep. NTIS, PC A09/ 
F AOl. 

This is the second in a projected series of six post-irradiation 
examinations of Peach Bottom High-Temperature Gas-Cooled Reac- 
tor driver fuel elements. Element E11-07, the subject of this report, 
received an equivalent of 701 full-power days of irradiation prior to 
scheduled withdrawal. The examination procedures emphasized the 
determination of fission product distributions in the pe portions 
of the fuel element. Continuous axial scans indicated a '*’Cs inven- 
tory of 17 Ci in the graphite sleeve and 8.3 Ci in the spine at the time 
of element withdrawal from the core. In addition, the nuclides '**Cs, 
/sup 110m/Ag, ®Co, and '**Eu were found in the graphite portions 
of the fuel element in significant amounts. Radial distributions of 
these nuclides plus the distribution of the beta emitters *H, 'C, and 
Sr were obtained at six axial locations, four within the fueled 
region and one each above and below. The radial dissection was 
accomplished by use of a manipulator-operated lathe in a hot cell. 
These profiles reveal an increased degree of penetration of '*Cs, 
relative to ‘Cs, evidently due to a longer time spent as xenon 
precursor. In addition to fission product distribution, the appearance 
of the element components was recorded photographically, fuel 
compact and graphite dimensions were recorded at numerous loca- 
tions, and metallographic examinations of the fuel were performed. 


42975 (ORNL—S5228) Irradiation performance of HTGR fuel 
rods in HFIR experiments HRB-7 and -8. Valentine, K.H.; Homan, 
F.J.; Long, E.L. Jr.; Tiegs, T.N.; Montgomery, B.H.; Hamner, R.L.; 
Beatty, R.L. (Oak Ridge National Lab., Tenn. (USA)). May 1977. 
Contract W-7405-ENG-26. 114p. Dep. NTIS, PC A06/MF AOIl. 

The HRB-7 and -8 experiments were designed as a compre- 
hensive test of mixed thorium-uranium oxide fissile particles with 
Th:U ratios from 0 to 8 for HTGR recycle application. In addition, 
fissile particles derived from Weak-Acid Resin (WAR) were tested 
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as a potential backup type of fissile particle for HTGR recycle. 
These experiments were conducted at two temperatures (1250 and 
1500°C) to C aanmiee the influence of operating temperature on the 
performance parameters studied. The minor objectives were com- 
sae of advanced coating designs where ZrC replaced SiC in the 
riso design, testing of fuel coated in laboratory-scale equipment 
with fuel coated in production-scale coaters, com n of the 
performance of ***U-bearing les with that of *°°U-bearing 
particles, comparison of the ‘ormance of Biso coatings with Triso 
coatings for particles containing the same type of kernel, and testing 
of multijunction tungsten-rhenium thermocouples. All objectives 
were accomplished. As a result of these experiments the mixed 
thorium-uranium oxide fissile kernel was replaced by a WAR-de- 
rived particle in the reference recycle design. A tentative decision to 
make this change had been reached before the HRB-7 and -8 
capsules were examined, and the results of the examination con- 
firmed the accuracy of the previous decision. Even maximum dilu- 
tion (Th/U approximately equal to 8) of the mixed thorium-uranium 
oxide kernel was insufficient to prevent amoeba of the kernels at 
rates that are unacceptable i in a large HTGR. Other results showed 
the rformance of **U-bearing particles to be identical to that of 
-bearing particles, the ootimanes of fuel coated in production- 
ah equipment to be at least as good as that of fuel coated in 
laboratory-scale coaters, the performance of ZrC coatings to be very 
promising, and Biso coatings to be inferior to Triso coatings relative 
to fission product retention. 


42976 (ORNL/TM—5305) Irradiation performance 

fertile fuel in HFIR target ee eee ae 
Experiment aucbeiain ad and fission product behavior. Kania, M.J.; 
Lindemer, T.B.; Morgan, M.T.; Robbins, J.M. (Oak Ridge National 
Lab., Tenn. (USA)). Feb 1977. Contract W-7405-ENG-26. 171p. 
Dep. NTIS, PC A08/MF AO1. 

Sixteen types of Biso-coated designs, on ThO: kernels, were 
irradiated in High Flux Isoto; Pee any target capsules HT-12 
through HT-15. The report cope Re the éiendiien of the experi- 
ment and extensive Ba tirradiation analyses and experiments to de- 
termine fertile- burnup, fuel coating failures, and fission prod- 
uct behavior. veral low-temperature isotropic (LTI) p 
coatings, which “survived” according to visual inspection, were 
shown to have developed permeability during irradiation. These 
nee were irradiated at temperatures approximately equal to 

250°C and to burnups equai to or ter than 8 t fission per 
initial heavy-metal atom (FIMA). No evidence of permeability was 
found in similar particles irradiated “at temperatures approximately 
— to 1550°C and pn meg equal to 16 percent 
MA. Failures due to perm ity were not detectable by visual 
inspection but required a more extensive investigation by the 000°C 
gaseous chlorine leaching technique. Maximum particle surface op- 
erating temperatures were found to be approximately 300°C in 
excess of design limits of 900°C (low-temperature magazines) and 
1250°C (high-temperature magazines). The extremes of high tem- 
peratures and fast neutron fluences up to 1.6 x 10”* neutrons/cm? 
produced severe degradation and swelling of the Poco graphite 
magazines and sample holders. 


42977 (ORNL/TM—5798) Design, operation, and initial results 
from capsule OC-1, the first of a series of graphite creep irradiation 

ts. Senn, R.L.; Conlin, J.A.; Cook, W.H.; “Eatherly, w.P. 
(Oak Ridge National Lab., Tenn. (USA)). 25 Apr 1977. Contract W- 
7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 

A series of 12 irradiation experiments was designed to evalu- 
ate the creep characteristics of graphites when exposed to elevated 
po ratures and high fast fluences. Various graphites of interest to 

ee eae OS Sees: The series encompasses the 
irradiation of 28 specimens, each 15.24 mm (0.6 in.) in diameter by 
25.4 mm (1 in.) long, to incremental exposures of 1, 2, 4, and 8 E + 
25 n/m?(E greater than 0.18 MeV) at 900°C; 28 similar specimens to 
the same exposures at 600°C; and 28 others at 1250°C. A compres- 
sive stress of 13.79 MPa (2000 psi) is applied to 20 of the specimens 
in each — by means of a metal bellows, which is ex by gas 
pressure t the specimen columns; 8 of the stacked specimens 
are str to 20.68 MPa (3000 psi) by a reduction in diameter. The 
report describes special Seatunes al of the capsules, which include (1) 
movable centerline thermocouples to measure the temperature pro- 
file along the axes of the capsule, (2) special linear variable differen- 
— transformer-type load cells to monitor the applied load, and (3) a 


— temperature control system designed to provide accu- 
te longitudinal temperatures over the 0.508-m (20-in.) length of the 
test specimen columns. Irradiation of capsule OC-1, the first test of 
this series, has been completed. The capsule was operated at a 


nominal specimen temperature of 900°C in the E-5 core position of 
the Oak Ridge Research Reactor for approximately 1139 hr at 30 
MW reactor power to a fluence of 1.3 E + 25 n/m? (E greater 
than 0.18 MeV). Operational characteristics of this experiment and 
some preliminary results are presented. 


42978 Thermal insulation for high temperature reactors. Cornille, 
Y. (CEA, Cent d’Etud Nucl de Saclay, Fr). Bull. Soc. Fr. Ceram.; 
No. 110, 21-26(1976). (In French). 
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A survey of characteristics refractory materials that are used 
for thermal insulation of gas cooled nuclear a is given. Par- 
ticular emphasis is made on fibrous silica materials. 3 refs. 


42979 Adsorption characteristic of ~~" gases in helium gas. 
Gas phase over-all volumetric coefficients. Fukuhara, M.; Yasufuku, 
K. (Kawasaki Heavy Industries Ltd., Kobe (Japan)). FAPIG (Tokyo); 
No. 80, 26-30, Si(Feb 1976). (In Japanese ese). 

¢ adsorption characteristics of impure gases with very low 
partial pressure are described. For physical adsorption, the depen- 
dence of over-all volumetric coefficient on the partial pressure and 
flow rate of adsorbed gas was investigated on the basis of the results 
of other experiments. For reaction adsorption, the effect of the 
partial pressure of adsorbed was investigated qualitatively based 
on adsorption experiment. Conclusions are sum both for 
physical and reaction adsorption. The results will be useful for the 
design of the purification system of a multipurpose high temperature 
gas reactor. But it is emphasized that more experiments are required 
to evaluate the over-all volumetric coefficient quantitatively. 


42980 Neutronic reactor construction. Huston, N.E. (to Energy 
Research and Development Administration). US Patent 3,968,007. 6 
Jul 1976. Filed date 9 Dec 1952. 6p. 

PAT-APPL-324,885. 

A neutronic reactor is described comprising a moderator 
including horizontal layers formed of horizontal rows of graphite 
blocks, alternate layers of blocks having the rows extending in one 
direction, the alternate layers having the rows extending 
transversely to the said one direction, alternate rows of blocks in one 
set of alternate layers having longitudinal ducts, the moderator 
further including slotted graphite tubes positioned in the ducts, the 
reactor further comprising an aluminum coolant tube positioned 
within the slotted tube in spaced relation thereto, bodies of thermal- 
neutron-fissionable material, and jackets enclosing the bodies and 
being formed of a corrosion-resistant material having a low neutron- 
capture cross section, the bodies and jackets being positioned within 
the coolant tube so that the jackets are spaced from the coolant tube. 
2 claims, 9 figures. 


42981 Neutronic reactor. Wende, C.W.J. (to Energy Research 
and Development Administration). US Patent 3,971,699. 27 Jul 1976. 
Filed date 19 Jun 1952. 4p. 

PAT-APPL-294,349. 

The method of operating a water-cooled neutronic reactor 
having a graphite moderator is described which comprises flowing a 
=—€ mixture of carbon dioxide and helium, in which the helium 

oy 40—60 volume percent of the mixture, in contact with the 
ite moderator. 2 claims, 4 figures. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


42982 (ANL—76-132) Survey of considerations involved in in- 
CANDU reactors into the United States. Till, C.E.; Bohn, 
E.M.; Chang, Y.I1; van Erp, J.B. (Argonne National Lab., Ill. 
(USA)). Jan Contract W-31-109-ENG-38. 59p. Dep. NTIS, PC 
A04/MF AOl1 
The important issues that must be considered in a decision to 
utilize CANDU reactors in the U.S. are identified in this report. 
Economic considerations, including both power costs and fuel utili- 
zation, are discussed for the near and longer term. Safety and 
licensing considerations are reviewed for CANDU-PHW reactors in 
general. The important issues, now and in the future, associated with 
wer generation costs are the capital costs of CANDUs and the 
ene that impact capital cost comparisons. Fuel utilization advan- 
tages for the CANDU depend upon ——— regarding fuel 
recycle at present, but the primary issue in the longer term is the 
utilization of the thorium cycle in the CANDU. Certain safety 
features of the CANDU are identified as intrinsic to the concept and ~ 
these features must be examined more fully regarding licensability in 
the U.S. 


42983 (INIS-mf—3239, pp 63-84) Heavy water reactor type of 
nuclear power plants (HWR). Subki, I; Kusnowo, A. (Bandung 
Reactor Center (Indonesia)). 1975. (In Indonesian). 

From Workshop on nuclear power plants technology; Jakar- 

ta, Indonesia (25 Mar 1974). 

In Nuclear power plants technology. 

‘Today about 6000 MWe HWR nuclear power plants are in 
tion, are being constructed, and are waiting for commitment. 
proves that the system is a commercially tested technology. 

Technical description of the present status and the future prospect of 
a HWR type is given. Standardization problems of a nuclear system, 
especially that which influence the lay out construction, reactor 
construction and its components, calandria construction, primary 
system, and nuclear fuel elements, are presented. Economical pros- 
pect of the HWR type in developing countries, can be seen from the 
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fact that HWR type components, including nuclear fuel elements, 
heavy water, and reactor instrumentation, can be produced in the 
developing countries. Many other kinds of components may be 
produced when local industry has already developed. The cost price 
of a HWR plant (without D20) is slightly higher than that of other 
types of nuclear power plants. The higher cost can be compensated 
because the price of HWR fuel is far cheaper. Discussions on HWR 
development prospects covering the increase of thermal efficiency, 
capital cost reduction, and the shortening of construction schedule 
are included. 


42984 (INIS-mf—3573) Non-rotating device for in-situ inspec- 
tion of pressure in Candu nuclear reactors. Coote, R.I. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). 1976. 6p. (CONF-760903—72). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

A system capable of volumetric inspection of the pressure 
tube wall along its full length is described. Plate waves propagating 
in a circumferential direction eliminate the need for rotational move- 
ment. 


42985 Some physics problems in the design of thorium-fuelled 
CANDU reactors. Milgram, M.S. Chalk River, Ont.; Atomic Energy 
of Canada Ltd. (1976). 34p. 

This report deals with the .dequacy of fission product repre- 
sentations in U$sup 233$-Th cycles, the sensitivity of burnup predic- 
tions to cross-section data, and the flux dependence phenomenon 
associated with Pa$sup 233$. It is concluded, after considerable 
analysis, that the field of fuel management using US$sup 233$-thorium 
fuel remains an area where many computationai techniques remain 
to be established. 12 refs. 


42986 Use of finite element deflection analysis in performance 
predictions for end face seals. Metcalfe, R. Chalk River, Ont.; 
Atomic Energy of Canada Ltd. (1976). 17p. 

To the Canadian nuclear industry the most critical task of the 
end face seal is to contain high pressure heavy water within the 
primary heat transport system of a nuclear station while allowing 
impellor shafts of the primary circulating pumps (each $similar$5-8 
MW power) to penetrate this envelope. The sensitivity of seal ring 
deflection to applied pressure loadings, to the support configuration, 
to thermal effects and to Coulomb friction between components of a 
seal assembly are all investigated using an actual nuclear seal as 
example. Results show the ways in which undesirable seal face 
deflections may arise, and how they may be quantified by using finite 
element analysis. 7 refs. 


42987 End face seals in high pressure water: learning from those 
failures. Metcalfe, R. Chalk River, Ont.; Atomic Energy of Canada 
Ltd. (1976). 35p. 

End face seals are complex devices which are used widely in 
shaft sealing of rotating equipment. In the nuclear industry, working 
at the limits of present sealing technology with a massive economic 
dependence on reliability, the importance of scrutinizing seal failures 
and thereby attempting to prevent premature failures from recurring 
was fully realized. This paper describes Canadian nuclear sealing 
experience. Failed seal data is presented; practical examples are 
categorized as to cause and type. Among the causes of failure 
discussed are inadequate lapping, inelasticity, erosion/corrosion, 
abrasion/adhesion and seal ring breakage. 8 refs. 


42988 Designing to minimize radiation exposure. Legg, G.G. 
Chalk River, Ont.; Atomic Energy of Canada Ltd. (1976). 15p. 

On early CANDU stations, radiation exposure received by 
the staff was higher than originally anticipated. Reviews to reduce 
exposure were started in 1969 and these have evolved into a formal 
program which defines specific objectives, classifies radiation leveis, 
reviews designs and implements improvements where necessary. 
This paper outlines the program developed at AECL-PP (Power 
Projects) for use during the design of CANDU stations. 


42989 Predicting radiation fields around reactor components. 
Lister, D.H. Chalk River, Ont.; Atomic Energy of Canada Ltd. 
(1976). 18p. 

Radioactive corrosion products have been the main contami- 
nants in CANDU reactors so far and have formed the major topic of 
activity transport research. This paper concentrates on corrosion 
products. Specifically, the mechanisms by which radiation fields 
grow around the out-core components of water-cooled reactors are 
identified. Mathematical models of these mechanisms (which agree 
well with experimental data) are used to find ways of minimizing 
fields in CANDUs. Certain of these models are presented. Results 
indicate that preconditioning is not important in feeder contamina- 
tion; there is little incentive to specify low-cobalt steel for feeders; 
differences in the long-term contamination of Inconel and Incoloy 
boiler tubes are negligible and high temperature filtration of the 
coolant reduces field growth. 12 refs. 
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42990 Techniques to reduce radiation fields. Montford, B. Chalk 
River, Ont.; Atomic Energy of Canada Ltd. (1976). 15p. 

The urrent status of each of five approaches to the reduction 
of radiation fields is reviewed. The approaches are: tight water 
chemistry specifications to reduce corrosion to a minimum; high 
flow purification systems to remove both dissolved and particulate 
corrosion products from the coolant; large-scale hot filters to 
remove particles before they become neutron-activated; selection 
and specification of materials to reduce radioactivity; and decon- 
tamination by both the Can-Decon process and the Cycling Tech- 
niques. The application of these techniques and other measures has 

roduced a considerable decrease in the total annual dose at the 
ser Point generating station and has kept the dose per reactor at 
the much larger Pickering station even lower than that at Douglas 
Point. Further effort is required to reach the target dose of 0.3 man- 
rem/MWéelectrical) per year. 7 refs. 


42991 Application of Belleville springs as energy storage devices 
on packed valve stem seals in CANDU power reactor service. Pothier, 
N.E. Chalk River, Ont.; Atomic Energy of Canada Ltd. (1976). 15p. 

In order to control the rate of stem _—- of packed valves 
in the Primary Heat Transport Systems of CANDU Power Reac- 
tors, Belleville springs are used to provide the required gland bolt 
spring rate. The load-deflection characteristics of Belleville springs 
are discussed. Observed load relaxation (due to creep) data for 
Belleville springs made from AISI 1075 and AISI 6150 alloy steels 
for temperature within the 26-288$degree$C range are given and 
also discussed. Although the application illustrated in the paper 
pertains specifically to valve stem seals, the load-deflection and load 
relaxation data given are applicable to the design of Belleville spring 
energy storage units for other applications. 7 refs. 


42992 Atomic Energy of Canada Limited. Milgram, M. Chalk 
River, Ont.; Atomic Energy of Canada Ltd. (1976). 13p. 

A brief description of the U-233-Th fuel cycle in CANDU 
(Canada Deuterium Uranium) reactors is given. together with a brief 
review of some of the outstanding problems in reactor physics 
entailed by this cycle. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 42944, 43075, 43189, 43193, 
43213, 43234, 43235, 43236, 43237, 43238, 43239, 43243, 43244, 
43253, 43261, 43262, 43263, 43264, 43268, 43269, 43271, 43273, 
43274, 43275, 43276, 43278, 43279, 43280, 43281, 43282, 43283, 
43284, 43291, 43293, 43294, 43295, 43296, 43297, 43298, 43299, 
43300, 43301, 43302, 43303, 43305, 43306 


42993 (AERE-R—6708) Interaction of sodium with various con- 
cretes, with limited access, at 400 to 600°C. Hudswell, F.; Waldron, 
J.C.H.; Jones, M.A. (UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). Feb 1971. 44p. Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

An apparatus has been built and used for studying the com- 
patibility of sodium with various concrete mixes, with devices for 
measuring hydrogen evolution and water vapour. Visual observa- 
tion, photography, X-ray diffraction and chemical analysis were also 
applied. Ordinary Portland cement concrete and five different alumi- 
nous cement concretes withstand the action of sodium at 400°C 
through a restricted area of contact and suffer little breakdown. At 
500°C, three of the aluminous cement concretes (two of them having 
low silica content and the other high silica but being well compact- 
ed) still resist sodium very well. The Portland cement concrete and 
the remaining two aluminous cements show signs of deterioration 
(bulging of the tubes and reaction). At 600°C, only Portland cement 
concrete was exposed to molten sodium. All except the short term 
samples, and one exposed through a very small aperture, were badly 
decomposed and the containing steel tubes were bulged and mostly 
split open. The mechanism of splitting is discussed. 


42994 (ANL—76-89) Calculated burnups and fluences for experi- 
mental fuel elements irradiated in EBR-II runs 5-55B. Kucera, D.A.; 
Meneghetti, D. (Argonne National Lab., Ill. (USA)). Oct 1976. 
Contract W-31-109-ENG-38. 162p. AT. 

A procedure is described for calculation of burnups and 
fluences at any point in a subassembly in EBR-II runs 3.55B, The 
calculations are performed by the BRN program package and re- 
quire data generated by the DOT transport code. The determination 
of values for any element in the highly inhomogeneous fueled 
experimental subassemblies is the most important application of the 
pointwise capability. Tables allow calculation of burnup and fluences 
for any element in such a subassembly. 


42995 (ANL—76-108) Reactor physics studies in the GCFR 
phase-II critical assembly. Pond, R.B. (ed.). (Argonne National Lab., 
Ill. (USA)). +A 1976. Contract W-31-109-ENG-38. 140p. Dep. 
NTIS, PC A08/MF AO1. 
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The reactor physics studies performed in the gas cooled fast 
reactor (GCFR) mockup on ZPR-9 are covered. This critical assem- 
bly, desi callin gee ph pe aw 
PuO2-UO, core composition and UO, radial and axial blankets. The 
assembly was vuilt both with and without radial and axial stainless 
steel rs. The program included the following measurements: 
small-sample reactivity worths of reactor constituent materials (in- 
cluding helium); 7**U Doppler effect; uranium and plutonium reac- 
tion rate distributions; thorium, uranium, and plutonium a and 
reactor kinetics. Analysis of the measurements used ENDF/B-IV 
nuclear data; anisotropic diffusion coefficients were used to account 
for neutron streaming effects. Comparison of measurements and 
calculations to GCFR Phase I are also made. 


42996 (ANL-CT—77-12) Flow-induced vibration scale-model 
tests of the CRBR flow chimney and flow chimney-lower shroud. Final 
report. Mulcahy, T.M. (Argonne National Lab., Ill. (USA)). Feb 
1977. Contract W-31-109-ENG-38. 48p. AT. 

A one-third scale model of the CRBR flow chimney, which 
collects flow from the blanket region of the core, and a one-third 
scale model of the flow chimney with a lower shroud, which 
collects flow from the active core, were investigated separately to 
determine if simulated flow from up to eight core assemblies could 
induce vibrations. Prior to flow testing each model was tested for 
free vibration in air and water, the medium employed to simulate 
sodium. Free vibrations were found to be ill defined because of the 
ability of the components to rattle between constraints in their 
supports which were designed to allow for thermal expansion. Flow 
testing indicated very small response levels for normal operating 
flow rates. The only potential concern identified was the rattling of 
components between their support constraints. 


42997 (ANL/EBR—098) Data and analysis for the EBR-II 

core-performance checkout of Mark-II fuel. Larson, H.A. (Argonne 

mg: 3 ~ Lab., Ill. (USA)). Nov 1976. Contract W-31-109-ENG-38. 
p. AT. 

During runs 61 through 71, the Mark-IA driver fuel of the 
EBR-II reactor was gradually replaced by Mark-II fuel, which has a 
higher-burnup capability. Careful analysis of static and dynamic 
parameters of the reactor during this period showed no anomalous 
behavior attributable to this new fuel. Several parameters of interest 
are presented; historical perspective is given when it is available. 


42998 (ANL/EBR—099) Model of a sensing tool (INRET) for 
locating dropped subassemblies in a reactor. Hutter, E.; Giorgis, 
G.D.; Elias, P.; Halverson, S.L. (Argonne National Lab., III. 
(USA)). Dec 1976. Contract W-31-109-ENG-38. 45p. AT. 

The report describes the concept of a tool that would aid in 
retrieval of a dropped object (such as a fuel subassembly) inside the 
reactor vessel of a liquid-metal-cooled breeder reactor. The in- 
reactor tool (INRET) is an electromechanical search mechanism 
that gives a signal upon physical contact with an object. INRET can 
be inserted into the reactor vessel through a small-diameter nozzle in 
the shielding and reactor cover. Then it can raise and tilt an integral 
arm which has a sensor at its end to indicate contact with an 
obstruction. To increase the amount of space reached in the search 
operation, the arm can be extended, raised, lowered, tilted, and 
rotated. Various electronic and mechanical devices indicate the 
location of the sensor when it contacts an object. A series of such 
contact points establishes the location and orientation of a drop; 
object. A model of INRET has been built and put through limited 
but successful testing. It appears feasible to provide a somewhat 
similar tool with a gripper at the end of the arm to retrieve a 
dropped object after it has been located by the sensor. 


42999 (CEA-CONF—3791) In-service inspection of Rapsodie 
safety containment. Tomachevsky, E.G. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). t. des Etudes 
Mecaniques et Thermiques). 1976. 7p. (In French). (CONF-760903— 
73). Dep. NTIS (US Sales Only), A02/MF AOl. 

From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

A remote controlled apparatus especially designed for in- 
service inspection of a nuclear reactor vessel has been made with 
standard components in less than six months. 


43000 (CEGB-RD/B/N—3853) Burning and smoke release 
rates of sodium pool fires. Newman, R.N.; Payne, J.F.B. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Oct 1976. 20p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


The burning rates and smoke release fractions of sodium pool 
fires have been measured over the pool temperature range 250°C to 
750°C. A theoretical model is derived which satisfactorily predicts 
the burning rate over the above temperature range. The theory 
further predicts that the burning rate should be independent of pool 
diameter, a prediction supported by a comparison of burning rate 
data from this study and available data from other studies. 
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43001 (CONF-770401—15) Fast reactor shield sensitivity studies 
for steel—sodium—iron systems. Oblow, E.M.; Weisbin, C.R. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 12p. Dep. NTIS, PC A02/MF AOI. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

A study was made of the adequacy of the current ENDF/B- 
IV sodium and iron neutron cross section data files for fast reactor 
shield design work. Experimental data from 21 fast reactor shield 
configurations containing large thicknesses of steel, sodium, and iron 
were analyzed with discrete ordinates calculations and sensitivit 
methods to assess the data files. This study represents the largest full- 
scale sensitivity analysis of benchmark quality experimental data to 
date. Included in the sensitivity studies were the results of the new 
cross section adjustment algorithms added to the FORSS code 
system. Conclusions were drawn about the need for more accurate 
data for sodium and iron elastic and discrete inelastic cross sections 
above 1 MeV and the values of the total cross section in the vicinity 
of important minima. 


43002 (CRBRP-ARD—0159) Drop weight tests on a simulated 
CRBRP fuel receptacle. Gowda, B.; Horner, R.B. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Mar 
1977. Contract EY-76-C-15-0003;EY-76-C-15-2395. 18p. AT. 
According to the preliminary designs for Clinch River Breed- 
er Reactor it was ible for fuel and blanket assembly internal 
structures to drop by about two (2) inches on to the lower inlet 
module receptacles. However, it is now learned that in the final 
i impact situation will be eliminated. In the event of an 
impact the stresses created in the receptacles may be of sufficient 
magnitude to cause concern as to whether the receptacle material 
(type 304 SS) is strong enough to withstand such accident impact 
loads. The elastic stress analysis done with simplified assumptions 
showed that 304 SS material is not adequate to withstand such loads. 
However, under practical load drop conditions it is known that the 
stresses created by impact loads are not as high as the stresses 
obtained by elastic stress analysis. In order to determine the actual 
stresses and strains a simulated receptacle drop weight test was 
designed and tested. The results are reported here. 


43003 (CRBRP-ARD—0171) Clinch River Breeder Reactor 
Plant Project. 1976 technical progress (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). 1976. Con- 
tract EY-76-C-15-0003;EY-76-C-15-2395. 267p. AT. 

This technical progress report on the Clinch River Breeder 
Reactor Plant Project describes the objectives, design decisions, and 
— accomplishments achieved in the planning, —— — 5 
and licensing of the Clinch River Breeder Reactor Plant (CRBRP). 


In this report period, work progressed in all areas, with much of the 
basic design and documentation being completed and refined. Con- 
tracts were awarded for a number of major components, includin 

the sodium pump drive system, reactor vessel closure head, guar 

vessels, core support structure, cold-leg check valves, intermediate 
heat exchangers, reactor vessel, and plant protection system. An 
integrated Project Office was established at Oak Ridge, Tennessee. 


43004 (CS-INIS—8, pp v) Experience with pO-meter operation 
in inactive sodium loop. Jakes, D. (Ustav Jaderneho Vyzkumu, Rez 
(Czechoslovakia)); Fresl, M. (Statni Vyzkumny Ustav Ochrany Ma- 
terialu G.V. Akimova, Prague (Czechoslovakia)). [nd]. (In Czech). 

From 6. seminar on solid ceramic electrolytes; Hradec Kra- 
love, Czechoslovakia (25 May 1976). 

Published in summary form only. 

In Solid ceramic electrolytes. 


43005 (ECN—3) VASTAR, a curve-fitting computer programme 
for creep strain-time data. Lucas L., H.J.B.; Jacobs, J.M.; van der 
Schaaf, B. (Stichting Energieonderzoek Centrum Nederland, 
Petten). Oct 1976. 53p. Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

For wide ranges of deformations in uniaxial, constant stress 
tests, there exists an exponential creep-time relation that is valid for 
stainless steel in the temperature range of 0.4 to 0.6 Tsub(m). The 
creep-time relation has a basis in dislocation kinetics theory. A 
curve-fitting computer programme called VASTAR which approxi- 
mates the constants of the exponential creep relation from experi- 
mental creep data by iteration, is described. The computational 
method is shown not only to be useful for the processing of constant 
creep stress data, but can also be used to analyse experimental 
constant load data. Some applications are given. For the more usual 
constant load data, the progrmme is extended with computational 
routines which provide data according to ASTM standard E139-69 
for creep-testing such as transition times and strains to secondary 
and tertiary creep range, and the times to discrete creep strains. In 
constant load application, the values of the calculated constants have 
no physical significance. 


43006 (ECN—7) Fast reactor program. Combined second and 
third quarters 1976 progress report. Hoekstra, E.K. (Stichting Ener- 
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ieonderzoek Centrum Nederland, Petten). Nov 1976. 70p. Dep. 
IS (US Sales Only), PC A04/MF AOl1. 

Estimated reactivity effects of fission products in the SNR- 

300 fast breeder are given. Neutron cross sections of }*7I and '°I are 
also given. Results of the in-pile canning failure experiments on fuel 
ins R54-F35 and F39 are discussed. Sinter experiments using mixed 
‘C-UN powders are reported. Results of tensile tests on high-dose 
and low-dose irradiated specimens of 18Cr1 1Ni stainless steel (DIN 
1.4948) used in the SNR-300 reactor vessel are given. It is shown 
that the aerosol behaviour in condensing sodium vapour can be 
described by the same MADCA model developed for the decay of 
aerosols in condensing water vapour. Results of heat transfer mea- 
surements in the electrically heated 28-rod bundle under liquid-phase 
and subsequently under two-phase conditions are commented on. 


43007 (EPRI-NP—156) Prediction of thermal-hydraulic perfor- 
mance of gas-cooled fast breeder reactors. Final report. Gazley, C. Jr.; 
Harpole, G.H.; Yao, L.S.; Krase, W.H.; Catton, J.; Grzesik, J.; 
Matyskiela, W. (Rand Corp., Santa Monica, Calif. (USA)). Jan 1977. 
178p. Dep. NTIS, PC A09/MF AOI. 

The report describes work performed under a project to 
examine the thermal-hydraulic performance of gas-cooled fast breed- 
er reactors (GCFRs). Existing GCFR designs are briefly described 
with emphasis on the core cooling and associated systems. Factors 
affecting the convective heat transfer and pressure drop in the core 
are examined, particularly the effects of surface roughness on the 
enhancement of heat transfer, the effects of the variation of the 
coolant’s thermophysical properties with temperature and composi- 
tion, and the influence of cross flow and cross mixing. The charac- 
teristics of other components of the cooling system, the helium 
circulator, and the steam generator are examined with particular 
emphasis on off-normal operation. Existing computer codes for the 
prediction of both normal and abnormal operations are described 
and compared. Two new codes, developed under this project, are 
described, and some preliminary results are given of their application 
to GCFR thermal-hydraulic performance. These codes are AVFLO, 
a relatively simple and inexpensive program for the evaluation of 
reactor core axial temperature distribution at steady-state conditions, 
and RETSAC which is of the SABRE/COBRA IV category but 
appears to enable detailed analysis of reactor transients with little or 
no iteration. Problem areas pertinent to cooling-system performance 
and safety are summarized, and recommendations are made for 
additional research in areas that need attention in order to assure 
economical design and safe operation. 


43008 (EURFNR—1398) Inelastic scattering angle-energy corre- 
lation and its effect on the critical parameters of fast assemblies. 
Vertes, P. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik). Nov 1976. 23p. 
(KFK—1785). Dep. NTIS (US Sales Only), PC A02/MF AOl. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

e report contains a brief description of the inelastic scatter- 
ing angle energy correlation effect and its influence on the critical 
parameters of some reactor systems. The accuracy of a possible 
approximate treatment is also investigated. It turns out that the effect 
results in a small, but remarkable correction of keff and the reaction 
rates. 


43009 (FEI—518) Criticality and ratio correlations. 
Van'kov, A.A.; Voropaev, A.L; Orlov, V.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1974. 14p. (In Russian). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

8 refs.; 2 figs.; 5 tables. 

The error estimation of breeding ratio in fast reactors is 
required for forecasting and designing fast reactors as well as for 
a experiments to verify it. Not only the total breeding ratio 

ut its components for the core and blanket are of practical value as 
well. The work deals with the problem of the Sonedion ratio relation 
to the criticality condition in the estimation of errors in these 
arameters due to constants. The uncertainties in the breeding ratio 
or the core and for the blanket due to the one-group constant 
uncertainties are presented. From the estimations obtained the breed- 
ing ratio errors are found to be connected with the capture cross 
section for *°°U(?**sigmasub(c)) and with the inelastic scattering 
cross section. While compensating reactivity by varying enrichment, 
in the dispersion of breeding ratio in the core sup(23 )sigmasub(c) is 
of secondary importance but while compensating reactivity by vary- 
ing dimensions this component turns out to be the main one. Some 
results relating to the planning of experiments have been obtained. 
The estimation of the plutonium buildup in a commercial reactor 
with account for the critical experiment and without it is given. 


43010 (GEAP—14115) CORTAC: a core restraint transient 
analysis code: user's manual. Fox, J.N.; Yackle, T.R.; Fulford, P.J. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Aug 1976. Contract EY-76-C-3-0893-023. vp. AT. 

This report documents the final version of the FORTRAN 
IV computer code CORTAC, developed by ANL and GE-FBRD 
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for the transient analysis of LMFBR core restraint systems, and 
supersedes the preliminary version of CORTAC issued in July 1975. 
The objective of the code is to allow a simultaneous analysis of the 
coupled reactor core thermal-hydraulics, structural deflections, and 
reactor kinetics. CORTAC treats the reactor core system as an 
axisymmetric model consisting of a central cylindrical region and 
fifteen concentric annular regions. The thermal-hydraulic simulation 
includes heat transfer between radial regions, gamma and neutron 
heating of structure and coolant, and time-d dent flow rates 
within and between each region. Each radial region is divided into a 
maximum of nine nodes, including four representative fuel rod 
nodes, and up to thirty axial sections. The transient temperature 
equations use either of two methods: a recently developed rigorous 
conduction-convection heat transfer computational technique or a 
modified version of one of the more standard simplistic techniques. 
Structural response of the core assemblies is simulated by a routine 
based on the NUBOW computer code, previously developed at 
ANL. The transient prompt neutron and precursor densities are 
determined by the standard point kinetic equations. 


43011 (GEAP—14126) Performance of encapsulated mixed- 
oxide fuel rods (series F8A) irradiated in EBR-II to 12 atomic percent 
burnup. Kerwin, D.K.; Ellis, J.A.; McCarthy, W.H.; Evans, S.K. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Aug 1976. Contract EY-76-C-03-0893. vp. AT. 

ine encapsulated mixed-oxide fuel rods clad in solution 
annealed Types-304, -316 and -347 stainless steels and Incoloy 800 
were irradiated at peak cladding temperatures . to 770°C and to 
peak burnups of approximately 12 at. percent. Midlife power and 
cladding temperature increases may have resulted in breaching of 
three of the rods. The remaining six rods were in good condition 
after the irradiation, although fuel microstructures were indicative of 
somewhat higher power than calculated. Maximum fuel-cladding 
chemical interaction depth was 50 ym. Diametral cladding inelastic 
strain reached a maximum of 0.6 percent. Effects of fuel stoichio- 
metry on cesium redistribution and fuel-cladding chemical interac- 
tion were observed. 


43012 (GEAP—14128) Advanced oxide fuel systems design and 
trade-off studies. Neill, G.V. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Oct 1976. Contract EY-76-C- 
03-0893-020. 183p. AT. 

The objective of this report is to present the results of system 
design and trade-off studies of advanced oxide fuel Liquid Metal 
Fast Breeder Reactors (LMFBRs) conducted to aid in the focusing 
of the Advanced Oxide Fuels, Materials and Core Systems Develop- 
ment Programs. In the studies conducted, the effect on economics, 
doubling time, and breeding of variations in system design and 
operating conditions was considered. 


43013 (GEAP—14134) Power to meit mixed oxide fuel: a pro- 
gress report on the GE-F20 experiment. McCarthy, W.H. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Sep 1976. Contract EY-76-C-03-0893. 119p. AT. 

A progress report is presented on the GE-F20 Power to Melt 
experiment irradiated in EBR-II and subjected to post irradiation 
examination at Los Alamos Scientific Laboratory (LASL). Local 
conditions of power and temperature have been established based on 
burnup and dosimetry measurements and on neutron transport calcu- 
lations. Microstructural measurements are continuing and data avail- 
able to date are presented. The axial redistribution of fuel during an 
irradiation causing partial fuel melting, and in subsequent no-melting 
operation, is discussed. 


43014 (HEDL-TME—75-46) PECTCLAD: a compr‘er code to 
determine fuel pin cladding deformation and stress. Bard, F.E.; Gneit- 
ing, B.C.; Christensen, B.Y. (Hanford Engineering Development 
Lab., _— Wash. (USA)). Jan 1977. Contract EY-76-C-14-2170. 
vp. AT. 

The PECTCLAD Code performs a thermal/mechanical anal- 
ysis of a thick-walled cylinder. It models the plastic, elastic, creep 
and thermal behavior of fuel pin cladding materials. The neutron, 
coolant pressure and temperature histories and spatial distributions 
define the environment of the fuel pin. The environment also intro- 
duces irradiation, hardening, and porosity effects into the cladding 
material. PECTCLAD was developed to predict the thermal/me- 
— response of the fuel pin cladding to this environment 

istory. 


43015 (IWGFR—15) Aerosol formation, vapor deposi 
sodium vapor trapping. Summary report. (International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors). Jan 1977. 150p. (CONF-761218—(Summ.)). bop 
NTIS (US Sales Only), PC A07/MF AOI. 

From Technical committee meeting on aerosol formation, 
vapour deposits and sodium vapour trapping; Cadarache, France (13 
Dec 1976). 

Seventeen papers are included. One paper was previously 
processed for the Energy Data Base as CONF-761218-1. (DG) 
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43016 (ORNL—5235) High-temperature structural design pro- 
gram semiannual progress report for period ending June 30, 1976. 
Corum, J.M.; Pugh, C.E. (Oak Ridge National Lab., Tenn. (USA)). 
Apr 1977. Contract W-7405-ENG-26. 257p. AT. 

Progress in the development of high-temperature structural 
design methods for LMFBR components is reported under the 
following headings: uniaxial material behavior tests, constitutive 
equation development, computer-based structural analysis methods, 
inelastic structural tests, failure criteria studies, design criteria, 
design analysis methods for structural alloys other than types 304 
and 316 stainless steel, and design analysis methods for weldments. 


43017 (ORNL——5262) Compilation of sensitivity profiles for 
several CSEWG fast reactor benchmarks. Marable, J.H.; Lucius, J.L.; 
Weisbin, C.R. (Oak Ridge National Lab., Tenn. (USA)). 29 Mar 
1977. Contract W-7405-ENG-26. 211p. (ENDF—234). Dep. NTIS, 
PC A10/MF AOI. 

Sensitivity profiles of the multiplication factor and several 
central reaction rate ratios for five Cross Section Evaluation Work- 
ing Group fast reactor benchmarks, ZPR-6/7, ZPR-6/6A, ZPR-3/ 
11, ZPR-3/56B, and GODIVA, are presented in graphic form and in 
tabular form using SENPRO format. A summary table of total 
relative sensitivities for each of these five benchmarks is also given. 


43018 (ORNL/TM. -5629) Remote signal transmission for 
Liquid Metal Fast Breeder Reactors. De Lorenzo, J.T.; Burns, R.S.; 
Valentine, K.H. (Oak Ridge National Lab., Tenn. (USA)). May 
1977. Contract W-7405-ENG-26. 55p. AT. 

Remote signal transmission of in-core variables of a liquid- 
metal fast breeder reactor is feasible with pulse-echo (sonar) tech- 
niques, fluidic oscillators, and in-core electronic devices. Some of the 
major problems are the achievement of line-of-sight access to the 
core, development of sodium-immersible transducers for operation at 
high temperatures (greater than 1000°F) and in a fast-neutron 
fluence (greater than 10'* nvt), development of spatial multiplexing 
to offset a limited number of operating frequencies, and lowering of 
the developmental costs. 


43019 (ORNL/TM—S5725(Vol.1)) ORNL fission counter FC-3 
quality assurance report. Vol. 1. Fission counter development. Clay, 
W.T.; De Lorenzo, J.T.; Pare, V.K.; Guerrant, G.C. (Oak Ridge 
National Lab., Tenn. (USA)). Mar 1977. Contract W-7405-ENG-26. 
48p. AT. 

The ORNL fission counter FC-3 was developed as the first 


step towards an advanced neutron detection system for use in 
LMFBRs. This counter has a neutron sensitivity of 0.77 count sec™! 
[nv(th)]"’ when operated at 400°C (750°F) in a 10° R/hr gamma 
background. The pulse electronics for signal processing were de- 
signed such that the overall performance of the entire detection 
system is near optimum. The oo of the FC-3 at ORNL and 


qualification tests at ANL and pre y results from irradiation 


tests in the EBR-II are described. 


43020 (ORNL/TM—5726) ORNL fission counter FC-3 quality 
assurance report. Vol. 2. Fission counter specifications and assembly/ 
testing Clay, W.T.; De Lorenzo, J.T.; Pare, V.K.; Guer- 
rant, G.C. (Oak Ridge National Lab., Tenn. (USA)). Mar 1977. 
Contract W-7405-ENG-26. Sip. AT. 

Volume 2 of ORNL —5725. 

The ORNL fission counter FC-3 was developed as the first 
step toward an advanced neutron detection system for the use in 
LMFBRs. This counter has a neutron sensitivity of 0.77 count sec™! 
[nv(th)]~? when opezated at 400°C (750°F) in a 10° R/hr gamma 
background. The pulse electronics for signal processing were de- 
signed so that the overall performance of the entire detection system 
would be near optimum. Specifications and the assembly and testing 
procedures for the FC-3 fission counter are described. 


(ORNL/TM—S5759) Distribution and behavior of tritium 

in the Coolant-Salt Technology Facility. Mays, G.T.; Smith, A.N.; 
Engel, J.R. (Oak Ridge National Lab., Tenn. (USA)). Apr 1977. 
Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF AOI. 
A 1000-MW(e) Molten-Salt Breeder Reactor (MSBR) is ex- 
pected to produce 2420 Ci/day of tritium. As much as 60 percent of 
the tritium produced may be transported to the reactor steam system 
(assuming no retention by the secondary coolant salt), where it 
would be oe to the pean —_ a release rate —- 
unacceptable. riments were ucted in an engineering-scale 
facility—the Coolant-Salt Technology Facility (CSTE) —to examine 
the potential of sodium fluoroborate, the proposed coolant salt for an 
MSBR, for sequestering tritium. The salt was believed to contain 
chemical species capable of trapping tritium. A series of 5 experi- 
ments—3 transient and 2 steady-state experiments—was conducted 
from July of 1975 through June of 1976 where tritium was added to 
the CSTF. The CSTF circulated sodium fluoroborate at tempera- 
tures and pressures typical of MSBR operating conditions. Results 
from the experiments indicated that over 90 percent of tritium added 
at steady-state conditions was trapped by sodium fluoroborate and 
appeared in the off-gas system in a chemically combined (water- 
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soluble) form and that a total of approximately 98 percent of the 
tritium added at steady-state conditions was removed through the 
off-gas system overall. 


43022 (ORNL/TM—5779) Preliminary investigation of the rela- 
tionship between ultrasonic Rayleigh waves ard surface residual stress 
in circumferentially-welded pipe. Adler, L.; Cook, K.V.; Dewey, 
B.R.; King, R.T. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1977. Contract W-7405-ENG-26. 15p. AT. 

Local variations of Rayleigh (surface) circumferential ultra- 
sonic-wave velocity near a pipe-girth weld in large-diameter thin- 
wall type 316H stainless —— were ineasured. The weldment 
was similar to those anticipated for the Liquid-Metal Fast Breeder 
Reactor (LMFBR) piping systems. The residual-stress distribution 
was estimated independently from sheil theory for an elastic, infinite, 
thin shell with circumferential line loading. An upper bound on the 
magnitude of the residual stresses was estimated assuming the defor- 
mation of the shell was entirely elastic. The pattern of surface-wave 
velocity variations matches the theoretical residual-stress pattern 
closely. It is suggested that the monitoring of surface-wave velocity 
variations might be used for characterizing residual-stress patterns 
near critical welds in Piping, aiding in design calculations, and for 
inservice monitoring of the state of stress of weldments. 


43023 (ORNL/TM—S815) Sensitivity theory for general non- 
linear algebraic equations with constraints. Oblow, E.M. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1977. Contract W-7405-ENG-26. 
17p. . NTIS, PC A03/MF AOl1. 

itivity theory has been developed to a high state of 
sophistication for applications involving solutions of the linear Boltz- 
mann equation or approximations to it. The success of this theory in 
the field of radiation transport has prompted study of possible 
extensions of the method to more general systems of non-linear 
equations. Initial work in the U.S. and in Europe on the reactor fuel 
cycle shows that the sensitivity methodology works equally well for 
those non-linear problems studied to date. The general non-linear 
theory for algebraic equations is summarized and applied to a class 
of problems whose solutions are characterized by constrained ex- 
trema. Such equations form the basis of much work on energy 
systems modelling and the econometrics of power production and 
distribution. It is valuable to have a sensitivity theory available for 
these problem areas since it is difficult to repeatedly solve complex 
non-linear equations to find out the effects of alternative input 
assumptions or the uncertainties associated with predictions of 
system behavior. The sensitivity theory for a linear system of alge- 
braic equations with constraints which can be solved using linear 
programming techniques is discussed. The role of the constraints in 
simplifying the problem so that sensitivity methodology can be 
applied is hi ighted. The general non-linear method is summarized 
and applied to a non-linear og ape problem in particular. 
Conclusions are drawn in about the applicability of the method for 
practical problems. 


43024 (ORNL/TM—5827) Effect of duct configuration on pe- 
ripheral flow in 19-pin simulated LMFBR fuel assemblies. Smith, 
C.M.; Wantland, J.L. (Oak Ridge National Lab., Tenn. (USA)). 11 
Apr 1977. Contract W-7405-ENG-26. 53p. AT. 

The Thermal-Hydraulic Out-of-Reactor Safety (THORS) Fa- 

cility is an engineering-scale sodium loop in which thermal-hydraulic 
testing of simulated LMFBR fuel assemblies is conducted at nominal 
flows, powers, and temperatures. Four 19-pin bundles with different 
duct configurations have been tested. The fuel pins were simulated 
by electrical heaters having heated lengths of 457 mm (18.0 in.) to 
610 mm (24.0 in.). They were 5.84 mm (0.230 in.) in diameter and 
spaced in a triangular array by 1.42-mm-diam (0.056-in.) helical wire- 
wrap spacers on a 305-mm (12.0-in.) pitch. The duct configurations 
tested were (1) a bare scalloped duct, that is, dummy pin sections 
around the periphery of the bundle; (2) a hexagonal duct with full- 
size (1.42-mm) edge gaps; (3) a scalloped duct with helical wirewrap 
segments attached to the peripheral pin sections; and (4) a hexagonal 
duct with half-size (0.71-mm) edge gaps. The presence of a peripher- 
al swirl flow due to the helical wire-wrap spacers was inferred by 
heating the fuel pin simulators individually or in groups of three and 
measuring the resulting sodium temperature structure in the bundle. 
The strength of this peripheral swirl flow was greatest in the 
hexagonal duct with full-size edge gaps and least in the scalloped 
duct with wire-wrap segments on the peripheral pin sections. The 
existence of this peripheral swirl flow could aid in ameliorating 
diametral temperature differences in LMFBR fuel assemblies in a 
flux gradient. 
43025 (PNC-N—941-75-70) Status report of cold traps in O-arai 
Engineering Center, P.N.C. (Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokyo (Japan)). Jul 1975. 196p. (In Japanese). 
Dep. NTIS (US Sales Only), PC A09/MF AOl. 

This report was summarized the operational experience, per- 
formance evaluation and problem of the cold traps in O-arai Engi- 
neering Center, P.N.C. which were discussed from Nov. 1973 to 
May 1974. 
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43026 (SAND—76-0720) Creep-fatigue damage under multiaxial 
conditions. Lobitz, D.W.; Nickell, R.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1977. Contract EY-76-C-04-0789. 3lp. 
(NUREG—0180). Dep. NTIS, PC A03/MF AO1. 

ASME Code rules for design against creep-fatigue damage 
for Class 1 nuclear components operating at elevated temperatures 
are currently being studied by ASME working groups and task 
forces with a view toward major modification. In addition, the 
design rules being developed for Class 2 and Class 3 components 
would be affected by any major modifications of Class 1 Rules. The 
report represents an attempt to evaluate the differences between two 
competing procedures—linear damage summation and strainrange 
partitioning—for multiaxial stress conditions. A modified version of 
strainrange partitioning is also developed to alleviate some limita- 
tions on nonproportional loading. 


43027 (TID—27579) Sodium boiling detection in LMFBRs by 
acoustic-neutronic cross correlation. Wright, S.A. (Washington Univ., 
Seattle (USA)). 1977. Contract EY-76-S-06-2225. 183p. Dep. NTIS, 
PC A09/MF AOl1. 

Thesis. 

The acoustic and neutronic noise signals caused by boiling are 
the signals primarily considered likely to detect sodium boiling in an 
LMFBR. Unfortunately, these signals may have serious signal-to- 
noise problems due to strong background noise sources. Neutronic- 
acoustic cross correlation techniques are expected to provide a 
means of improving the signal-to-noise ratio. This technique can 
improve the signal-to-noise ratio because the neutronic and acoustic 
signals due to boiling are highly correlated near the bubble repetition 
frequency, while the background noise sources are expected to be 
uncorrelated (or at most weakly correlated). An experiment was 
designed to show that the neutronic and acoustic noise signals are 
indeed highly correlated. The experiment consisted of simulating the 
void and pressure effects of local sodium boiling in the core of a 
zero-power reactor (ARK). The analysis showed that the neutronic 
and acoustic noise signals caused by boiling are almost perfectly 
correlated in a wide frequency band about the bubble repetition 
frequency. The results of the experiments were generalized to full- 
scale reactors to compare the inherent effectiveness of the methods 
which use the neutronic or acoustic signals alone with a hybrid 
method, which cross correlates the neutronic and acoustic signals. It 
was concluded that over a zone of the reactor where the void 
coefficient is sufficiently large (approximately 85 percent the core 
volume), the cross correlation method can provide a more rapid 
detection system for a given signal-to-noise ratio. However, where 
the void coefficient is small, one must probably rely on the acoustic 
method alone. 


43028 (WARD-SD—3045-1) High temperature structural design 
technology: application. Quarterly progress reports for the periods 
ending: November 30, 1975, February 29, 1976, May 31, 1976, August 
31, 1976. Griffin, D.S. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). Dec 1976. Contract EY-76-C-02- 
3045-032. 304p. AT. 

Progress in the development of high-temperature structural 
design methods for LMFBR components is reported in the following 
areas: design criteria and standards; simplified inelastic analysis 
methods; computer program validation, implementation, and distri- 
bution; and piping integrity. 


43029 Vessel supporting structure for liquid metal cooled nuclear 
reactors. Mahe, A. (Societe Technique pour l'Energie Atomique 
(Technicatome), Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)); Jullien, G. (Groupement pour les Activites Atomi- 
ques et Avancees (GAAA), 92 - Le Plessis-Robinson (France)). (to 
CEA). French Patent 2,283,519/A/. 29 Aug 1974. 12p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The supporting structure described is for a liquid metal 
cooled nuclear reactor, the vessel being of the type suspended to the 
end slab of the reactor. It includes a ring connected at one of its two 
ends to a single shell and at the other end to two shells. One of these 
three shells connected to the lower end of the ring forms the upper 
part of the vessel to be supported. The two other shells are embed- 
ded in two sperate parts of the slab. The ring and shell assembly is 
housed in an annular space provided in the end slab and separating it 
into two parts, namely a central part and a peripheral part. 


4303u Thermal protection system of a fast neutron reactor vessel. 
Lemercier, G. (to CEA). French Patent 2,283,517/A/. 30 Aug 1974. 
9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A description is given of the thermal protection system for a 
fast neutron nuclear reactor vessel, particularly of its upper part in 
the area of an annular space provided between the cylindrical side 
wall of this vessel and a connecting ring. It is composed of not less 
than one ring housed and compressed into the annular space between 
the upper shield ring connector and the facing vessel wall. This ring 
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includes a succession of pieces joined according to the periphery of 
the shield. 


43031 Metal lagging. Lemercier, G. (to CEA). French Patent 
2,283,385/A/. 30 Aug 1974. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The metal lagging described is characterized by the fact that 
it is formed of closed sacks composed of an elastic metal mass, 
compressed in an outer envelope made of a fine mesh metal fabric. 
The metal mass is composed of stainless steel wool stuffed into the 
envelope. This lagging is wv intended for the thermal 
protection of the end slab of LMFBR type reactors. 


43032 Cooling system for the connecting rings of a fast neutron 
reactor vessel. Martin, J.P. (Societe Technique pour I'Energie Ato- 
mique (Technicatome), Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)); Malaval, C. (Groupement pour les Acti- 
vites Atomiques et Avancees (GAAA), 92 - Le Plessis-Robinson 
(France)). (to CEA). French Patent 2,283,521/A/. 30 Aug 1974. 14p. 
(In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A description is given of a cooling system for the vessel 
connecting rings of a fast neutron nuclear reactor, particularly of a 
main vessel ee the core of the reactor and a volume of liquid 
metal coolant at high temperature and a safety vessel around the 
main vessel, both vessels being suspended to a rigid upper slab kept 
at a lower temperature. It is mounted in the annular space between 
the two vessels and includes a neutral gas circuit set up between the 
wall of the main vessel to be cooled and that of the safety vessel 
itself cooled from outer. The neutral gas system comprises a plurality 
of ventilators fitted in holes made through the thickness of the upper 
slab and opening on to the space between the two vessels. It also 
includes two envelopes lining the walls of these vessels, establishing 
with them small section channels for the circulation of the neutral 
gas a against the safety vessel and heated against the main 
vessel. 


43033 Nuclear reactor fuel assembly. Kurilkin, V.V.; Kusmart- 
sev, E.V. French Patent 2,284,955/A/. 12 Sep 1974. llp. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A description is given of a nuclear reactor fuel assembly in 
which at least one part of the fuel elements includes spacers made of 
a wire placed helically on the side of each fuel element and entering 
into contact with the neighbouring fuel elements on contact planes. 
Each spacing fitment has not less than two additional wires which 
jointly with the main wire form a bunch of wires in which each wire 
is in contact over its entire length with at least two neighbouring 
wires, all the wires being rigidly joined together in the parts includ- 
ed between the contact planes. It is particularly intended for sodium 
cooled fast neutron reactors. 


43034 Nuclear reactor fuel element containing an end piece for 
maintaining the column of fuel pellets. Pajot, J.; Rabellino, J. (to 
CEA). French Patent 2,286,474/A/. 25 Sep 1974. 7p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The nuclear reactor fuel element described has an end piece 
for maintaining the column of fuel pellets in position inside the 
element cladding. This end piece has a central compression spring 
one end of which presses against the = and the other against a 
plug shaped piece fitted with a seat for the spring, a conical piece 
with an elastic ring around it diverging towards the end in contact 
with the spring and a head at the opposite end. The connection 
between the compression spring and the pellets is through an appli- 
cation piece. A central bore provided in the end piece helps balance 
the pressure inside the element. This element is particularly intended 
for liquid metal cooled fast neutron reactors. 


43035 Measurements of velocities downstream of blocked sub- 
channels in a model reactor rod bundle. Vegter, B.J.; Kothmann, 
R.E.; Roidt, M.; Markley, R.A.; Pechersky, M.J. (Westinghouse 
Adv React Div, Madison, Pa). Am. Soc. Mech. Eng., [Pap.|; No. 75- 
HT-2, vp(1975). 

wo blockage configurations were installed on the upstream 
end of a hexagonal grid in a 10.87:1 scale 39-rod bundle air model of 
a liquid metal fast breeder reactor. Velocities were measured in 
subchannels behind and adjoining the blockages. The region of 
separated flow was found to be five times a characteristic height of 
the blockages, consistent with other experimental results. The effect 
of the grids on the length of separated flow was minimal. Flow rates 
in subchannels centered downstream of the blockage recovered to 90 
aa of the upstream flow rates in the 28-rod diameter length 

tween grids. 5 refs. 


43036 Theoretical and experimental analyses of natural frequen- 
cies for the crane bridge structure of the PEC reactor. Cesari, F.; 
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Milella, P.P. (Comitato Nazionale per l'Energia Nucleare, Bologna 
(Italy). Programma Reattori Veloci). pp K6/8 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43037 (JAPFNR—240) Acoustic emission analysis on fatigue 
failure of LMFBR primary coolant piping. Ono, H.; Nakasa, H.; 
Machida, T. (Central Research Inst. of Electric Power Industry, 
Tokyo (Japan)). Jan 1975. Translation of J—256-73-02. 91p. Dep. 
NTIS (US Sales Only), PC AOS/MF AO1. 

Work performed under United States—Japanese Fast Reactor 
ee Program. 

e acoustic emission method” is one of the best methods of 
the in-service inspection of the primary coolant piping of liquid 
metal cooled fast breeder reactor {LMFBR). But for the application 
of this method, in addition to the fundamental tests, it is necessary to 
recognize AE characteristics of the piping by the experimental 
measurement of the AE signals in the cyclic loading test of the 
piping components. For this perpose, a contract of cooperative work 
was made between CRIEPI who had much experience in AE 
measurement in the material tests and PNC who was doing cyclic 
fatigue tests of the piping components. There it was that in 
close cooperation the development of instrumentation system, the 
analysis of measured AE data and the operation and the analysis of 
the piping components model fatigue tests should be done. Instru- 
mentation systems developed are described. 


43038 Early operating experience with the Phenix 250 MWe 
demonstration plant. Vendryes, G. (CEA, 75 - Paris (France)). At. 
Jpn.; 19: No. 6-2, suppl., 29-40(Jun 1975). 

From 1975 annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (11 Mar 1975). 

The year 1974 was one of the years of outstanding signifi- 
cance for the French LMFBR program, as the test, power rise, and 
the first operation for a few months were completed in the Phenix 
demonstration power plant. The experimental reactor Rapsodie gave 
the basic experience in the operation of a fast reactor with active 
sodium circuits, and it will serve for a long time as a test bench for 
the development of fuel elements. The objective assigned to the 
Phenix was to confirm the validity and reliability the entire 
system. The core is cooled with liquid sodium, and the fuel assem- 
blies are composed of the pins with plutonium and uranium oxides. 
The reactor is of pool type, in which the core, three main circulating 
pumps, and six intermediate heat exc ers of the primary cooling 
circuit are immersed in a single vessel filled with sodium. The 
secondary circuit consists of three independent inactive sodium 
loops, each of which feeds a steam generator. The construction work 
was practically completed at the end of 1972. The test program 
advanced smoothly, and the plant was connected to grid for regular 
power generation in July 1974. The cumulative generation of elec- 
tricity reached 1.14 billion kWh, the cumulative loading factor of 
75% and the availability factor of 82% were attained as of Feb. 1, 
1975, and the satisfactory operation of the plant has been proved. 


43039 Nuclear reactor. Pennell, W.E.; Rowan, W.J. (to Wes- 
tinghouse Electric Corp.). French Patent 2,284,169/A/. 3 Sep 1975. 
32p. (In French). 

Available from Institut National ‘de la Propriete Industrielle, 
Paris (France); priority claim: 4 Sep 1974, US. 

The supporting structure described has a plurality of modular 
inlet units, so fitted as to be removable, each with a receptacle to 
accommodate certain assemblies which can be removed from their 
receptacle. Each modular unit has a terminal end etrating a 
sleeve that in turn enters the supporting structure. These sleeves 
have side apertures allowing the coolant to enter through the 
modular units towards the fuel assemblies. The internal part of the 
sleeve is located under the modular unit which communicates with a 
low pressure area of the reactor enclosure so as to maintain the 
modular units hydraulically inside the sleeve when the coolant is 
flowing through the reactor. This supporting structure can especial- 
ly be used in LMFBR type reactors. 


43040 Test of No. 1 50 MW steam generator. Tanaka, K. (Power 
Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center). Doryokuro Giho; No. 16, 42- 
35(Nov 1975). (In Japanese). 

The research and development of the steam generator for the 
prototype FBR "Monju” have finished the first stage in March, 
1975. The steam generator heated with sodium is one of the most 
important machinery controlling the economy and reliability of the 
FBR. For the development of the steam generator, the design of 
heat-transferring flow, structural design, and the prevention of 
sodium-water reaction and the countermeasures must be established, 
and the counterplans to thermal shock and vibration must be fully 
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taken into consideration. The response of the steam generator to the 
Operating conditions must be evaluated exactly, and the result must 
be reflected in the design of the control system for the whole FBR 
plant. In order to achieve these purposes, material test in sodium, the 
safety evaluation by sodium-water reaction experiment, and tests 
with a small steam generator were carried out. On the basis of the 
results, the construction of the testing facility for a 50 MW steam 
generator was panes, and put into practice. The construction was 
completed in about 3 years. About cases of various tests on the 
static and dynamic characteristics of the steam generator, the insta- 
bility of flow, and accident simulation have been carried out since 
then. The steam generator was tested for about 3400 hours altogeth- 
er. The high level in the — and manufacture techniques for 
steam generators and large ium machinery was demonstrated. 


43041 Design, fabrication and operation experience of the 50 
MW steam generator for the prototype fast breeder reactor ‘Monju’. 
Kanamori, A. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)); Kawara, M.; Yamaki, H. Hitachi Hyoron; 58: 
No. 2, 111-116(Feb 1976). (In Japanese). 

Since the steam generator for liquid metal fast breeder reactor 
plant is the heat exchanger from high temperature sodium to water/ 
steam, it has many problems that must be solved over the whole 
items such as material, construction, heat transfer and flow, safety, 
instrumentation, manufacturing, testing and inspection, and oper- 
ation. Hitachi Ltd. had delivered to Oarai Engineering Centre the 50 
MW steam generator and its auxiliaries. An evaporator and a super- 
heater form a helical coil type heat exchanger with a vertical shell 
and tubes. For safety, leak detectors were developed, one is the gas 
chromatograph to monitor the hydrogen concentration in cover gas, 
and the other is the mass spectrometer associated with vacuum 
gauge to monitor the hydrogen in sodium as the quantity to diffuse 
out of the nickel membrane. As the level control system, overflow 
type for the evaporator and — control type for the +o 
were adopted because free liquid surface is in shell side. These are 
the same system as that for the steam generator of "Monju”. At 

resent, the steam generator has been disassembled, and the material 
inspection and its evaluation are under way after the completion of 
various test operation. 


43042 Secondary adjustment on design of fast breeder MONJU. 
Doryokuro Giho; No. 17, 52-74(Feb 1976). (In Japanese). 

The secondary adjustment on the design of the fast breeder 
MONSJU for a power plant is reviewed, which was carried out by 
five companies during the period from October 1974 to September 
1975. The secondary adjustment differs from the primary adjustment 
in that: (1) not only the maintenance cooling system and the relaying 
mechanism outside the reactor were abolished, but also the diameter 
and height of the containment vessel were reduced from 51 m to 49.5 
m and from 91 m to 80 m, respectively; (2) the penetration through 
the reactor container room was doubled, taking into consideration 
the neutron stream in primary cooling piping; (3) auxiliary building 
was rearranged, taking into consideration the ground leveling of the 
spot; and (4) the specifications of fuel assembly, SG and CRD were 
unified. Core, the construction of the reactor, fuel handling system, 
main cooling system, auxiliary sodium systems, gas system, steam 
generating system, turbine power generating system, electric circuit, 
instrumentation, radiowaste disposing system and the containment of 
the reactor are described. Attention will be paid in the tertiary 
readjustment to the design for safety and environment which should 
be more strictly examined, the details to adapt to the advance of 
design standard, and the general plant design to rationalize the 
facilities. 


43043 Design, fabrication and operation experience of the 50MW 
steam generator for the prototype fast breeder reactor ‘Monju’. Kana- 
mori, A. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)); Kawara, M.; Yamaki, H. Hitachi Hyoron; 25: No. 3, 
105-109(Mar 1976). 

In a liquid metal fast breeder reactor (LMFBR), the steam 
generator is one of the most important components and hence is 
receiving great emphasis in development efforts in this field through- 
out the world. For large-size steam generators, especially, it is 
necessary to establish techniques concerning (1) design, fabrication, 
test and inspection, (2) thermal and hydraulic characteristics, (3) 
operation, instrumentation and control, and (4) reliability. To meet 
these needs, the Power Reactor and Nuclear Fuel Development 
Corp. (PNC), starting July 1974, built a SOMW steam generator, the 
wos largest test facility of its kind, and has been conducting 
various operation tests with it. Hitachi, Ltd. supplied in June 1974 
the steam generator and auxiliaries. Tests have been carried out 
successfully, yielding a great deal of valuable data concerning static 
characteristics, dynamic characteristics, plant control, and structure 
and material. This paper describes the design and fabrication of this 
steam generator and also some operating results. 


of EBR-II ducts to pressure pulses. 


Chopra, P.S.; Srinivas, S. (Argonne National Lab., Iil. (USA)). Nucl. 
Eng. Des.; 38: No. 1, 15-27(Jul 1976). 
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From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

An important consideration for the continued irradiation of 
experiments to and beyond pin failure in EBR-II is the response of 
the duct to a pressure pulse that may result from the rapid release of 
gas from a failed pin. Although all fuel element failures to date in 
EBR-II have been benign, typically pin-holes or hairline cracks, the 
possibility of cladding bursts during transients cannot be precluded. 
Thus, the EBR-II project has performed numerous pressure pulse 
tests on subassembly duct and is continuing with analytical studies as 
well as additional testing. Investigations are being conducted within 
the fail-safe analysis framework. Correlation of the duct test results 
yielded an empirical relationship between the permanent deforma- 
tions of a duct, and the pressure and volume of the fission gas in the 
fuel element. Results of the correlation are given for a number of 
variables including the type of gas, the cladding and duct material, 
the presence of internal restriction to gas flow, and whether prede- 
fected tubes of rupture discs are used to produce the pressure pulse. 
Preliminary dynamic stress analyses have been conducted using the 
one-dimensional finite element code, STRAW. A comparison of 
analytical predictions of maximum permanent duct deflection be- 
tween flats and test results is presented in this paper. 


43045 Magnetostrictive high-temperature sound and vibration 
measurement device for nuclear power plants. Hans, R.; Podgorski, J. 
(INTERATOM, Bensberg, Ger). Siemens-Z.; 50: No. 8, 527- 
532(Aug 1976). (In German). 

Advantages of magnetostrictive sound and vibration sensors 
used in nuclear power plants are pointed out and several such 
devices are described. The principle of operation of such devices is 
that a ferromagnetic core undergoes a mechanical change of length 
in a magnetic field. The core consists of a soft magnetic material, 
usually cobalt-iron alloys with 50 to 60% Co content. The circuitry 
and design of the electronic part of the sensors is presented. Finally, 
a magnetostrictive sound generator for detection of boiling in a 
sodium-cooled reactor is described. 


43046 Reactor and method of operation. Wheeler, J.A. (to 
Energy Research and Development Administration). US Patent 
3,974,028. 10 Aug 1976. Filed date 24 May 1946. 8p. 

PAT-APPL-671,997. 

A nuclear reactor having a flattened reactor activity curve 
across the reactor is described which includes fuel extending over a 
lesser portion of the fuel channels in the central portion of the 
reactor than in the remainder of the reactor. 1 claim, 4 figures. 


43047 (JAPFNR—244) Progress report on fast breeder reactor 

development in Japan, April—June 1976. (Power Reactor and Nucle- 

ar Fuel Development Corp., Tokyo (Japan)). Nov 1976. Translation 

¢ — 12p. Dep. NTIS (US Sales Only), PC A02/ 
AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Information on the Japanese LMFBR program is presented 
concerning in-sodium function tests for the JOYO Reactor, phase 3 
modification of the MONJU Reactor, fast reactor physics, compo- 
nent development, instrumentation and control, sodium technology, 
fuel and reactor materials testing, safety, and steam generator testing. 


43048 Energy absorbing structure. Proceedings of an educational 
seminar on the uses of californium-252 in teaching and research. van 
Weelderen, A.B. (to Energy Research and Development Adminis- 
tration). Canadian Patent 996,686. 9 Nov 1976. Sp. 

Available from Supply and Services Canada, Publishing 
Center, Ottawa. 

An energy-absorbing liner structure for steam generators on 
sodium-cooled reactors is described. The liner consists of two con- 
centric thin-walled cylinders between which are thin-walled tubes 
tightly filled with steel wool. 


43049 Hydrogen monitoring in sodium loops using the carrier gas 
technique. Teske, K. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)). Kernenergie; 19: No. 
12, 382-384(Dec 1976). (In German). 

Analysis for hydrogen in liquid sodium is made by combina- 
tion of membranes permeable to hydrogen and appropriate methods 
of hydrogen detection. Membranes are usually made of nickel. 
Hydrogen has been determined with a solid electrolyte cell consist- 
ing of a galvanic cell with zirconium oxide ceramic as the electrolyte 
and of an electrolytic oxygen dosage device with the same electro- 
lyte. The oxygen stream has been controlled with the aid of the 
signal of the galvanic cell. Thus, a continuous coulometric control of 
hydrogen in the carrier gas stream has been achieved. A significant 
interfering factor in applying the carrier gas technique is the possible 
coverage of the nickel surface of the diffusion cell with oxide. High 
purity of the carrier gas is necessary for eliminating this effect, 
especially in the case of low hydrogen content of sodium. 
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REGULATION AND LICENSING 


43050 (DOCKET-50255—966) Palisades Nuclear Plant. Radio- 
active effluents and environmental monitoring sections to second 
annual operating report. (Consumers Power Co., Jackson, Mich. 
(USA)). 4 Apr 1977. v 

A total of 0.435 Ci of radioactive liquid effluent less tritium 
was released with 19.63 Ci of tritium. Both liquid and gaseous 
releases were within permissible limits. There were 8 Ci of solid 
wastes stored on the site as of 12/31/76. Data clearly shows there 
was no detectable increase in radioactivit a in the environmen- 
tal media that can be attributed to plant effluents. Monitoring reports 
are presented concerning fish, meteorology, noise, and cooling 
tower drift. (FS) 


43051 (DOCKET-50269—751) Oconee Nuclear Station, Units 1, 
2, and 3. Annual operating report for 1976, ee 1: 

environmental surv: report; II: summary of operations. (Duke 
Power Co., Charlotte, N.C. (USA)). 30 Mar 1977. vp. (DOCKET- 
50270—712; DOCKET-50287—637). 

The non-radiological environmental surveillance program in- 
cluding thermal and chemical effluents, water quality, fish popula- 
tions, benthos, fish impingement, gas-bubble disease, and plankton, 
fish larvae and fish egg entrainment is described. Information is also 
— eo seam operations, personnel radiation exposures, and 

el examinations. (FS) 


43052 (DOCKET-50280—779) Surry Power Station, Units 1 
and 2. Annual operating report for 1976: section 1A. (Virginia Electric 
and Power Co., Richmond (USA)). 25 Mar 1977. 483p. (DOCKET- 
5028 1—689). 

Operating experience is chronolo + pod summarized. Infor- 
mation is presented concerning plant and procedure changes, tests, 
experiments, maintenance, chemical releases to cooling water, ther- 
mal effluents, and radiological environmental monitoring. (FS) 


43053 (DOCKET-50280—780) Surry Power Station, Units 1 
and 2, Annual operating report for 1976: section 1B. (Virginia Electric 
and Power Co., Richmond (USA)). 25 Mar 1977. 768p. (DOCKET- 
5028 1—690). 

Data is presented concerning fuel handling, performance, and 
characteristics; radioactive effluents; health physics; and power shut- 
downs and reductions. (FS) 


43054 (DOCKET-50280—781) Surry Power Station, Units 1 

od 2. Annual operating report for 1976, section 2: core performance 
and startup physics test reports. (Virginia Electric and Power Co., 

Richmond (USA)). 25 Mar 7977, vp. (DOCKET-50281—691). 

The analyses of four core performance indicators including 
burnup distribution, reactivity depletion, power distribution, and 
primary coolant activity are discussed. Information is presented 
concerning fuel densification monitoring; start-up physics testing; 
and James River temperature, salinity, fish, biota, and plankton 
entrainment monitoring. (FS) 


43055 (DOCKET-50280—782) Surry Power Station, Units 1 
and 2. Annual operating report for 1976, section 3: environmental data. 
(Virginia Electric and Power Co., Richmond (USA)). 25 Mar 1977. 
vp. (DOCKET-50281—692). 

Thermal plume entrainment studies indicate little or no en- 
trainment of fish or fish eggs by the plume. Number of individuals 
and number of species were highest in early summer and declined in 
late summer and fall. Many fish remain in this vicinity for extended 
periods because the area is a nursery ground. (FS) 


43056 (DOCKET-50298—785) Cooper Nuclear Station. Annual 
operating report: January—December 1976. (Nebraska Public Power 
District, Columbus (USA)). 1 Mar 1977. 40p. 

Plant operations including a chronological summary and a 
summary of plant outages and power reductions are described. 
Information is also presented concerning fuel performance, vessel 
transient condition oan facility changes, maintenance, and person- 
nel radiation exposure. (FS) 


43057 (DOCKET-50309—657) Maine Yankee Atomic Power 
Plant. Annual operating report: January—December 1976. (Maine 
aga Atomic Power Co., Westboro, Mass. (USA)). 28 Feb 1977. 


Net electrical energy generated was 5,928,868 MWH with the 
generator on line 8,347.6 hrs. Information is presented concerning 
Operating experience; specification [oor and design changes; 
surveillance tests; containment leak testing; maintenance; licensee 
events reports; power generation, shutdowns and load reductions; 
personnel radiation exposures; and primary coolant chemistry. (FS) 


43058 (DOCKET-50312—450) Rancho Seco Nuclear 
Station, Unit 1. Annual for 1976. (Sacramento Municipal 
Utility District, Calif. (USA)). Mar 1977. vp. 

Net electrical energy generated was 2,205,091 MWH with the 
generator on line 2,662 4 Information is presented concerning 
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operations, changes, tests, maintenance, fuel performance, refueling, 
shutdowns and outages, containment local leak rate testing, and 
power generation. (FS) 

43059 (DOCKET-50317—770) Calvert Cliffs Nuclear Power 


Plant, Units 1 and 2. Annual operating report: January—December 
a (Baltimore Gas and Electric Co., Md. (USA)). 21 Feb 1977. 


Unit 1 successfully completed its first core cycle with unit 
availability of 95.2 percent. Saltwater leakage into the condenser 
continues to be a problem. Unit 2 achieved initial criticality Novem- 
ber 30 and was initially paralleled to the Baltimore system on 
December 7. Information is presented concerning operations, specifi- 
cations, maintenance, shutdowns and power reduction, and person- 
nel exposures. (FS) 


43060 (DOCKET-50321—801) Edwin I. Hatch Nuclear Plant, 
Unit 1. Annual operating report for 1976. (Georgia Power Co., 
Atlanta (USA)). 28 Feb 1977. 9p. 

The unit operated at approximately 80 percent power until a 
scheduled outage beginning March 26 to implement a LPCI modifi- 
cation. The reactor was started up on April 22. On May 20 the first 
indication of leaking fuel was noticed. Following a shutdown for 
maintenance on May 29, the B recirculation pump motor generator 
was damaged and a new motor was located and installed. The plant 
operated without incident during the summer, however, the high 
temperature caused problems with the condenser vacuum. The re- 
mainder of the year the unit was base loaded at an average of 90 
percent power. Information is presented concerning design and 
procedure changes, corrective maintenance, reportable occurrences, 
fuel performance, occupational personnel radiation exposure, leak 
testing, and coolant chemistry. (FS) 


43061 (DOCKET-50325—487) Brunswick Steam Electric Plant, 
Units 1 and 2. Annual operating report for 1976. (Carolina Power and 
Light Co., Raleigh, N.C. (USA)). 1 Mar 1977. 162p. (DOCKET- 
50324— 1085). 

Net electrical energy generated by Unit 1 was 30,399 MWH 
with the generator on line 334.5 hrs. Unit 2 generated 2,481,014 
MWH with the generator on line 4,915.53 hrs. Information is pre- 
sented concerning operations, shutdowns and power reductions, 
maintenance, power generation, modifications, changes to operation- 
al procedures, radiation exposures, and leak rate testing. (FS) 


43062 (DOCKET-50334—474) Beaver Valley Power Station, 
Unit 1. Annual operating report for 1976. (Duquesne Light Co., 
a Pa. (USA)). [nd]. 300p. 

et electrical energy generated was 441,530 MWH with the 
generator on line 1714.9 hours. Information is presented concerning 
operations, maintenance, changes, licensee event reports, power 
generation, shutdowns and forced power reductions, personnel radi- 
ation exposures, and unique reporting requirements. (FS) 


43063 (DOCKET-50336—694) Millstone Nuclear Power Sta- 
tion, Unit 2. 1976 annual operating report. (Northeast Nuclear 
Energy Co., Hartford, Conn. (USA)). 1 Mar 1977. 4ip. 

Power ascension testing continued from the rst of the year 
to May 8, 1976, with 100 percent power achieved for the first time 
on March 18. Information is presented concerning safety related 
maintenance, outages, procedure and design changes, tests other 
than start-up tests, and radiation exposures. (FS) 


43064 (DOCKE1-50344—436) Trojan Nuclear Plant. 1976 
Annual operating report. (Portland General Electric Co., Oreg. 
(USA)). 1 Mar 1977. vp. 

Net electrical energy generated was 2,102,986 MWH with the 
generator on line 3144.4 hours. Information is presented concerning 
operations, tests, corrective maintenance, auxiliary feedwater pump 
modifications, main generator fault, fuel performance, shutdowns 
and power outages, radiation exposure of personnel, radioactive and 
chemical effluents, and environmental surveillance. (FS) 


43065 (DOCKET-STN-50584—2) Gibbs and Hill Standard 
Safety Analysis Report, GIBBSSAR. License application, volume 1: 
chapters 1—3 (section 7). (Gibbs and Hill, Inc., New York (USA)). 9 
May 1977. vp. 

License application for the GIBBSSAR Standard Plant is 
presented. The reactor used with the GIBBSSAR balance-of-plant 
system is the Westinghouse 3800 MW(t) PWR. This portion of the 
application includes a general plant description; site characteristics; 
and design of structures, components, equipment and systems. 


43066 (EBO-P—810) Steam pressure apparatus. Primary circuit 
of light water reactors. (Atomova Elektraren Bohunice, Jaslovske 
Bohunice (Czechoslovakia)). [nd]. 58p. (In Czech). Dep. NTIS (US 
Sales Only), PC A04/MF AOI. 

Translated from I. Off. Repub. Fr. (12 Mar 1974). Available 
ey Atomova elektraren Bohunice, Jaslovske Bohunice, Czechoslo- 
Vi 
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The full wordings are given of the decree and circular issued 
| the French minister for the development of science and industry 
of Feb. 26, 1974 relating to regulations for the design and operation 
of the primary circuits of light water reactors. 


43067 (FisND—50500) FIND: Davis Besse Nuclear Power Sta- 
tion, Units 2 and 3. Hendricks, P.L. (ed.). (Nuclear Regulatory 
oe , Washington, D.C. (USA)). Feb 1977. 22p. Dep. NTIS 


_ An index is presented for the docket report material submit- 
ted in conjunction with the application for a nuclear power plant 
construction permit and operating license. The index citations are at 

be _of major headings, sections, responses, etc., and refer 
to coordinates on microfiche sheets prepared for each docket 
report. (DG) 


43068 (INIS-mf—3525) Regulatory practices - United States ex- 
ample. Shapar, M. (Nuclear Regulatory Commission, Washington, 
D.C. (USA)). 1976. 17p. (In French). (CONF-760399—7). Dep. 
NTIS (US Sales Only), PC A02/MF A01. 

From Inter-regional training course on nuclear power project 
gee, and implementation; Saclay, France (30 Mar £576). 

n 1954, the Atomic Energy Act of 1946 was revised to do 
away with the federal monopoly in this field and to enable private 
industry to develop nuclear power. This evolution led the federal 
authorities to give the Atomic Energy Commission the powers to 
control the design, licensing and operation of nuclear reactors. These 

wers were constantly strengthened and are now exercised by the 

uclear Regulatory Commission (NRC). Since its creation in 1975, 
the Commission has amended the regulations on licensing of nuclear 
reactors in the light of experience acquired so as to shorten the 
duration of this procedure. These amendments concern the standard- 
ization of nuclear steed plants, limited work authorizations, the 
methods for issuing licenses. The objective of the Commission aim to 
make the licensing procedure for nuclear power plants simpler and 
more efficient and hence, less costly, while ensuring that a very high 
se safety standards and environmental protection is main- 
tain 


43069 (INIS-mf—3526) Licensing procedure in France. Quen- 
iart, M. (Ministere de I'Industrie et de la Recherche, 75 - Paris 
(France). Service Central de Surete des Installations Nucleaires). 
1976. 8p. (In French). (CONF-760399—4). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 
From Inter-regional training course on nuclear power project 
—— implementation; Saclay, France (30 Mar 1976). 
ge nuclear installations in France are classified into cate- 
gories and are governed by special regulations which distinguish 
them from other hazardous or noxious establishments. These regula- 
tions subject nuclear installations to a prior licensing system, the 
emp 7 for which is entrusted to the Central service for the 
5! of Nuclear Installations, the specialized body of the Ministry 
for Industry and Research. Its officials exercise their control 
throughout the construction stage of the installations and their 
operation. The French Atomic Energy Commission provides the 
Service with considerable technical support. Nuclear installations 
are also controlled from the viewpoint of radiation protection by the 
Central Service for the protection Against Ionizing Radiation, a 
body under the authority of the Ministry of Health. 


43070 (INIS-mf—3527) Technical regulations in France. Quen- 
iart, M. (Ministere de I'Industrie et de la Recherche, 75 - Paris 
(France). Service Central de Surete des Installations Nucleaires). 
1976. 1lp. (In French). (CONF-760399—5). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Inter-regional training course on nuclear power project 
planning and implementation; Saclay, France (30 Mar 1976). 

The technical regulations for the safety of nuclear installa- 
tions cover all the measures to be taken at the successive stages of 

ign, construction, entry into service, operation and decommis- 

sionning of these installations, to prevent accidents and wrongful 
acts, as well as to limit their effects. The public authorities ensure 
that these regulations are observed by setting up a prior licensing 
system. One of the difficulties in preparing technical regulations is to 
define a satisfactory safety level, given the relative lack of sufficient 
experience in this eld, and subjective considerations. Another prob- 
lem stems from the diversity of reactor types and the speed of 
technological development. Finally, it is not always easy to incorpo- 
rate these special regulations in the general legislative framework. 
These matters are illustrated by examples of French and United 
States regulations, as well as by codes and guides published by 
IAEA. 


43071 (INIS-mf—3528) Inspection of installations in France. 
Charbonnel, M. (Ministere de |'Industrie et de la Recherche, 75 - 
Paris (France). Service Central de Surete des Installations Nu- 
cleaires). 1976. 8p. (In French). (CONF-760399—33701976). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Inter-regional training course on nuclear power project 
planning and implementation; Saclay, France (30 Mar 1976). 
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The purpose of controlling nuclear installations is to check 
that the equipment, procedures and work conform to the instructions 
in the regulations made by the controlling bodies, at the construction 
stage as well as at the operational one. Control also covers docu- 
ments whose preparation is entrusted to the constructor or the 
operator; safety reports, general operating rules, etc. At the con- 
struction stage, control covers site selection, fabrication of the 
installation components, their assembly, the preliminary, as well as 
the final tests. During — control covers, in particular, the 
qualifications of the staff, the proper operation of the facilities and 
conduct of the main operations and the conformity of effluent 
release with the authorized standards. Finally, control may be exer- 
cised over decommissioning and dismantling of the installation. 


43072 (INIS-mf—3588) Various regulatory practices in OECD 
countries. Reyners, M. (Nuclear Energy Agency, 75 - Paris 
(France)). 1976. 20p. (In French). (CONF-760399—6). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. : 

From Inter-regional training course on nuclear —_ project 
planning and implementation; Saclay, France (30 Mar 1976). — 

Regulations for the licensing of nuclear installations in most 
of the OECD Member countries reflect opposed requirements which 
tend, on the one hand, to set numerous and detailed instructions so as 
to perfect a regime providing as many safety guarantees as possible, 
aben the other, to enable easy adaptation to technological develop- 
ment in a field where this development is particularly fast. This has 
generally led national authorities to adopt regulations which deal 
with the procedural aspect of licensing in detail, but which avoid 
fixing requirements which are too specific regarding safety stan- 
dards. Regulations, even if they do not generally contain specific 
technical standards, except for limits for environmental release of 
radioactive effluents, deals with the objectives to be reached in 
safety matters in terms which provide the competent technical 
authorities with wide discretionary powers. The latter therefore 
have a considerable task. This paper deals in particular with the 
regime applicable to the nuclear installations in certain OECD 
countries, e.g. United States, Canada, the United Kingdom, the 
Federal Republic of Germany, Italy and the Netherlands. 


43073 (NTISUB/B—124-76/009) Monthly inspection s 
report. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Inspection and Enforcement). Sep 1976. 59p. (NUREG— 
0025-9). NTIS $4.00. 

See also NTISUB/B—124-76/008. 

The scope and findings of inspections and investigations made 
by the Nuclear Regulatory Commission (NRC) are summarized in a 
monthly report. ese include NRC reports on nuclear power 
reactors under construction or in operation. Information on individ- 
ual facilities is presented, including such items as non-compliance 
with regulations, abnormal occurrence reviews, plant status and, for 
plants under construction, implementation of quality assurance 
audits. (GRA) 


43074 (ORNL/ENG—4) Personnel involved in the development 
of nuclear standards in the United States, 1976. Johnson, E.B. (ed.). 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1977. Contract W- 
7405-ENG-26. 367p. Dep. NTIS, PC A18/MF AOI. 

The development of voluntary nuclear standards in the 
United States is an active and necessary endeavor of the technical 
community concerned with the safe, orderly, and economic develop- 
ment of the nuclear potential. There are almost 8000 people present- 
ly involved either in writing voluntary standards and codes or in the 
management and processing roles necessary for their approval and 
promulgation. This document records the current icipation of 
these people as member, chairman, or secretary of about identi- 
fied committees and projects. The standards projects are identified 
with the organizations that are responsible for the preparation, 
review, and maintenance of the standards and that provide support 
through supervisory committees and headquarters staff. The directo- 
ry has four major sections: personnel, employers, committees, and a 
KWIC index of committee titles. The directory can be used to 
identify those nuclear standards projects currently active, to indicate 
the participation of employers, and to recognize the contributions of 
individuals to these often interdisciplinary activities. 


43075 (RDT-F—5-9T(4-77)) Sodium removal processes. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1977. Contract EY-76-C-14-2170. 52p. RSO. 

This standard establishes requirements for acceptable process- 
es for sodium removal from components or systems intended for 
reuse. The sodium removal methods described herein are applicable 
to removal of radioactive sodium, but additional requirements re- 
garding the handling of radioactive components and process streams 
are not covered in this standard. 


43076 (RDT-INDEX—4-77) RDT Standards Index, January— 
March 1977, (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Development and Dem- 
onstration). Apr 1977. Contract W-7405-ENG-26. 28p. RSO. 
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43077 Safety and control investigations in connection with the 
planning, erection, and operation of nuclear power plants. Franzen, 
L.F. (Institut fuer Reaktorsicherheit der Technischen Ueberwa- 
chungs-Vereine e.V., Koeln (Germany, F.R.)). pp 66-73 of In Ker- 
nenergie und Umwelt. Aurand, K. (ed.) (Bundesgesundheitsamt, 
Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- und Lufthy- 
giene). a. Schmidt (1976). (In German) 
refs. 


From the description of acitvities in connection with expert 
opinion and accompanying control measures carried out by ind - 
dent experts within the framework of licensing procedures, and the 
licensing procedures, it is demonstrated how the licensing authorities 
unheulie a qualified and independent examination and if the neces- 
sary precautions are taken to guarantee security and health of the 
public. The effectiveness of this procedure has proven itself in 
previous licensing procedures. Nevertheless, perfection of the system 
is permanently worked at with the aim of both technical and 
economical optimisation. 


43078 Licensing procedure. Pfaffelhuber, J.K. (Bundesminister- 
ium des Innern, Bonn (Germany, F.R.)). pp 246-258 of In Kernener- 
gie und Umwelt. Aurand, K. (ed.) (Bundesgesundheitsamt, Berlin 
(Germany, F.R.). Inst. fuer Wasser-, Boden- und Lufthygiene). 
Berlin, Germany, IF .R.; Schmidt (1976). (In German) 

1 fig.; 1 tab. 

The licensing procedure for nuclear facilities especially for 
nuclear power plants in the FRG, on the basis of the Atomic Energy 
Act and the First Radiation Protection Ordinance is outlined. The 
i authorities and boards of control are presented in tabular 
orm. 


43079 Modification during operation of the requirements binding 
on the operator. Reyners, P. (Nuclear Energy Agency, 75 - Paris 
(France)). pp 7-19 of In Nuclear Inter Jura 75 Proceedings. Aix-en- 
Provence, 29 September-3 October 1975. Paris; International Nucle- 
ar Law Association (1976). (In French) 

From Nuclear Inter Jura 75 Congress; Aix-en-Provence, 
France (29 Sep 1975). 

The modifications to be made to nuclear installations, by 
amending their licensing conditions, to accord with new safety 
requirements, is a procedure which will be used with increasing 
frequency, given the strides in the use of nuclear power. However, 
its implementation is not regulated in detail in most countries. 
Moreover, few national laws have raised the important matter of 
making good the relevant costs borne by the nuclear operator. The 
development of nuclear power should nevertheless encourage coun- 
tries to agree to adopt harmonized legislation in this field. 


43080 Mitarbeit von Vertretern der Technischen Ueberwachungs- 
vereine und des Instituts fuer Reaktorsicherheit in regelgebenden 
Gremien. Weisungsbeschluss 3. Herford; Maximilian-Verl. (Mar 
1976). vp. (In German). 

When compiling technical regulations or discussing the con- 
tents of technical regulations in regulating bodies, the representatives 
of the TUeVs and the IRS are to explain their points of view with 
arguments pertaining to the matter on hand. Reference to preceding 
agreements reached in internal bodies of the TUeVs or to directive 
decisions of the "TUeV-Leitstelle Kerntechnik’ alone cannot and 
must not replace a pertinent argumentation. If the majority of the 
body cannot agree with such a pertinent argumentation the represen- 
tatives of TUeV/IRS are to ask for adjournment of the problem til 
the next session of the body in order to allow the counter-arguments 
A. + | over and to initiate new internal consulations of the 

eVs. 


43081 Report on the activities of the Normenausschuss Kerntech- 
nik (NKe). Becker, K.; Siefart, E.; Fichtner, N.; Erdtmann, W. (DIN 
Deutsches Inst. fuer Normung e.V., Berlin (Germany, F.R.). Fach- 
normenausschuss Kerntechnik). DIN-Mitt.; 55: No. 11, 525-531(Nov 
1976). (In German). 

4 tabs.; 18 refs. 

After a specification of the work performed by the standards 
committee for national and international nuclear standardization, a 
short comprehensive presentation of its historical development since 
its foundation in 1958 is given. Its organisation, practice and relation 
with the Nuclear Research Committee (KTA) are described and a 
concluding review of future activities is also presented. In four tables 
a description of the organ, current members of the advisory board, 
61 published DIN standards (German Industrial Standards) and 
outlines of DIN standards as well as 32 standardization schemes are 
— A list of publications issued by the Standards Committee for 

uclear Engineering concludes the report. 


43082 Licensing of nuclear power plants. Albrecht, L. (Staat- 
liches Amt fuer Atomsicherheit und Strahlenschutz, Berlin (German 
Democratic Republic)). Kernenergie; 20: No. 1, 7-10(Jan 1977). (In 
German). 

Since the late sixties the share of nuclear power in total 
power generation has continuously increased. With the increasing 
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number of designed and constructed nuclear power — the 
number of licensing procedures has also increased and, to some 
extent, has dcleyed® p of construction. In the countries con- 
cerned with this development experience has been evaluated and has 
ws ively been inserted into the legal procedures of licensing, or 

sar hove bean adapeed ta gamatlll On the operators’ 
part the trend evidently goes to the s ized nuclear power 
plant. 


43083 Publication of a draft of a safety guide for nuclear power 
plants by the Atomic Energy Agency. Seadaeunes 
29: No. 2 1977). (In 


German). 

IAEA's draft ‘Safety Guide’ for the personnel of nuclear 
nes eS ee resented to the Ministry of the Interior in 
order that it may give FRG’s final statement on it. It is ible 
to propose amendments from the FRG until February 18th, 1977. 


43084 West German federal regulations and guidelines for light 
water power reactors. Richardson, J.A. J. Br. Nucl. Energy Soc.; 16: 
No. 1, 31-52(Jan 1977). 

Following earlier reports on United States Nuclear Regula- 
tory Commission regulations for light water reactors, details are 
given of current West German regulations and guidelines for light 
water reactors. Implementation aspects of these requirements are 
discussed, and detailed comparisons are made with respect to rel- 
evant USNRC design 4 


43085 recommendations of the 
Strahlenschutzkommission. Aeatiastion of an empirical formula for the 
release of radioactive substances in the exhaust air via different 
emission paths of a nuclear facility. Bundesanzeiger; 29: No. 8, 2(Jan 
1977). (In German). 

With regard to nuclear power stations it is recommended that 
the values which are the basis for granting the licence are stipulated 
in such a way that the release of radioactive substances in the 
atmosphere includes the emissions via the vent stack and other paths, 
such as roof ventilator and relief valves. For this purpose an empiri- 
cal formula is proposed. 


43086 ;uapnte <f stnenmeniaiee wate Sy Sp Satie 
Protection Commission. Recommendation on the elaboration of radioe- 


qe. expertises. Bundesanzeiger; 29: No. 8, 2(Jan 1977). (In 


Recommended measures for the calculation of permissible 
emission source s via the exhaust path, up to the final 
revision by the Laenderausschuss fuer Atomenergie are presented. 


43087 Publication of recommendation made by the Radiation 
Protection Commission. Detection of critical exposure paths in connec- 
tion with the of radioactive substances by users of isotopes. 
Bundesanzeiger; 29: No. 8, 2(Jan 1977). (In German). 

In order to simplify sub-section 2 of section 46 of the Radi- 
ation Protection ce being carried out, the SSK recommends 
to have investigated to ns extent 1) the existing models for the 
estimation of radiation exposure are transferable, and 2) the dis- 
charges embrace nuclides, for which special exposure paths have to 
be investigated. 


ECONOMICS 


REFER ALSO TO CITATION(S) 43516 


43088 etn eo Conventional energies. Nuclear energy. 
Evolution and prospects. Ba , A. (Paris-1 Univ., 75 (France)). 
— 589p. (In French). Dep. S NTIS (US Sales Only), PC A25/MF 


Thesis. 

The needs in the electricity sector shared as primary 
energy sources are analyzed. The evolution of the market partition 
dedi these last fifteen years, under the influence of the events that 
occurred in the energy field, and the energy policies that were 
adopted is first studied. The conventional energies and nuclear 
energy are successively examined, and the reasons why the nuclear 
energy has been considerably slowed in the electricity field when at 
the same time the conventional thermal power was strongly devel- 
oping, are explained. The events that occurred during the last years 

and the consequent hard changes in energy costs, are taken into 
A in attempts at predicting a possible evolution of the respec- 
tive importance of nuclear and conventional thermal power in the 
electricity field. The power needs for the future are analyzed with 
the governmental provisions taken to make the best of the circum- 
stances created by the energy creasis. New strategies giving a strong 
importance to nuclear energy are emphasized. The factors that 
intervene is the oil-nuclear energy competition as for electricity 
production are reviewed and an attempt is made for calculating the 
capacity and cost of the facilities to be realized in the future in order 
that the aims assessed may be attained. 


NUCLEAR POWER PLANTS 4459 


43089 (IAEA—162, pp 115-125) Effect of heavy water reactors 
and liquid fuel reactors on the 
energy. a. P.; Bhat momar W.K. (Ke van 
Materialen N.V., Arnhem (Netherlands). 1974. 
From M of the wo 
reactor strategies; a. Austria 
In a Saeeinioen 
rates at which various combinations of 
FO40) urant mer 


A installed on the long-range (to the year 
plutonium inventory requirements are e 

tion is given to light water reactors, fast breeder reactors, 

high temperature gas-cooled reactors, heavy water | ps and 

thermal breeder reactors, in various combinations, and assuming 

alternatively a 3% and a 5% growth in energy demand. 


43090 peepee pp 73-80) bere yr gt 
assessment of long term strategies. Brookes, —— (UKAEA). 1974. 

From Meeting of the wor! grour. for the study of nuclear 
reactor strategies; Vienna, Austria ( 973). 

In Reactor strategy ome tg 

The paper points out that systems analyses that consider only 
resource-cost savings in determining national power strategies may 
rapidly become outmoded. Security of energy cupplics, political 
problems, economic problems and constraints, and technological and 
industrial constraints may need to be considered in reactor strategy 
assessments. 


43091 ee, pp 155-172) Assessment of long term nucle- 
ar power in the U.K. Farmer, A.A. (UKAEA). 1974. 

From Meeting of the working Yay 2 for the study of nuclear 
reactor strategies; Vienna, Austria (5 1973). 

In Reactor strategy calculations. 

Alternative nuclear reactor strategies are compared on the 
basis of their total discounted expenditure by considering them te 
of a complete generating system. For the UK, minimum costs will 
— if at least 70% of all new generating plant ordered is 
nuclear. 


43092 (IAEA—162, pp 17-48) Reactor strategies and the energy 
crisis. Haefele, W. (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)); Schikorr, W. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Angewandte Systemanalyse). 1974. 

From Meeting of the working _— for the study of nuclear 
reactor strategies; Vienna, Austria (5 1973). 

In Reactor strategy calculations. 

A mathematical model for determining long-range power- 
reactor develo _—— strategies is presented. World economic condi- 
tions, availability of fossil fuels, public attitudes toward energy 
consumption in general, and various options in the coordination of 
light water reactors and fast breeder reactors are considered. 


43093 (IAEA—162, pp 81-86) Assessment of long term nuclear 
power strategies. Le Gassie, R. ne = (USAEC Office of Planning and 
Analysis, Washington, D.C.). 197 

From Meeting of the 2 ro'Pors) for the study of nuciear 
reactor strategies; Vienna, Austria (5 

In Reactor strategy calculations. 

A philosophy of determining nuclear power strategies is 

resented. It is proposed that the analysis itself benefits when it 

includes consideration of social and political questions as well as 
technological and economic questions, and it is suggested that there 
is a need for a series of parallel analyses of future courses of action. 
These analyses are listed, and questions such as "who implements the 
plan and how is it to be done.”, and “who pays for what and how.” 
are raised for consideration. 


43094 (IAEA—162, pp 49-72) Nuclear energy strategy as part of 
overall energy strategy. Margen, P.H. (Aktiebolaget Atomenergi, 
Studsvik (Sweden)). 1974. 

From Meeting of the working group 4 the study of nuclear 
reactor strategies; Vienna, Austria is ov 197 

In Reactor strategy calculations. 

Options are presented for consideration in the overall energy 
——— of countries where consumers of low-grade heat (mainly 

heating) account for nearly half of the country’s energy use. 

e use of thin oil, heavy oil, and nuclear fuel in plants for the 

production of heat only, heat and electricity, and electricity only, 
and the problems of transporting heat and electricity are discussed. 
Examples are given of experiences, and proposals under consider- 
ation, in Sweden for improved use of district heating. 


43095 (IAEA—162, pp = 100) Possible criteria in deciding the 
strategy for the introduction of nuclear power in a de 

Meckoni, V.N. (Bhabha yews Research Centre, Bombay (India)). 
1974. 


Noe fp 4 the study of nuclear 


From Meeting of the working "Fors for the study of nuclear 
reactor strategies; Vienna, Austria (5 Nov 197 

In Reactor strategy calculations. 

Influence factors for the introduction of nuclear power in the 
developing countries are presented. Need for nuclear power, selec- 
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tion of the reactor type, and participation of local industry are 
discussed. 

43096 (IAEA—162, pp er ar Future trend of nuclear power 
as energy sources. Murata, H. 1 

From Meeting of the a $e 'for3) for the study of nuclear 
reactor strategies; Vienna, Austria (5 

In Reactor strategy calculations. 

A brief comment is given on the applications of energy in 
Japan, and the growth rates for energy — —— are projected. 
The effect of the energy consum i on the plans for 
nuclear power plants is discussed. emphasis is given to the 
application of nuclear heat to steel ee de since this industry 
accounts for more than 20% of energy consumption in Japan. 


43097 (IAEA—162, pp 101-114) Notes on reactor strategy calcu- 
lations. Rennie, C.A. 1974 

From Meeting of the working foe fo73) for the study of nuclear 
reactor strategies; Vienna, Austria (5 Nov 197 

In Reactor strategy calculations. 

Various possible reactor strategies are compared to see how 
they effect demands for uranium and/or separative work capacity in 
an expanding power programme. Different combinations of reactors 
are considered at exponential growth rates of between 0.05 and 0.15/ 
year. The three main classes of reactors considered are: production 
reactors, fast reactors, and advanced thermal reactors which can be 
fuelled with enriched uranium and/or uranium-235. 


43098 (IAEA—162, pp 189-199) igey o and problems of the 
long term development of nuclear energy in France. Thiriet, L. 1974. 
(In French). 

From Meeting of the working B group for the study of nuclear 
reactor strategies; Vienna, Austria (5 Nov 1973). 

In Reactor strategy calculations. 

An acceleration of the quantitative programme of nuclear 
power stations over a 5-year od is recommended. In view of the 
minimum objective of 8000 MWe for 1974-1980, the PEON Commis- 
sion (Commission Consultative pour la Production d’Electricite 
d’Energie Nucleaire) recommends the setting up of new power 
stations capable of supplying 13,000 MWe, due to start operation 
between 1978 and 1982. The Commission also recommends that, 
allowing for problems concerning safety, the environment and indus- 
trial rationalization, a sufficient time lag should be ensured between 
the date of the decision itself (construction model, site) and the start 
of actual construction. Sodium-cooled reactors are to remain a 
priority project for development. The Commission unanimously 
adopted the 1973 report. An annex specifies French long-term needs 
of uranium, based on various hypotheses on the development of 
nuclear energy in France. 


43099 (IAEA—162, pp 201-211) Reactor strategy calculations in 
oe H.J. (Kernforschungszentrum Karlsruhe (Germany, 

From Meeting of the working Four for the study of nuclear 
reactor strategies; Vienna, Austria (5 Nov 1973). 

In Reactor strategy calculations. 

The different groups in the FRG working in the field of 
planning calculation and their scope of work are presented. The 
development in this field in Germany from 1964 till today is summa- 
rized, showing the shift in emphasis. In the beginning the aims were 
to make the most effective use of natural uranium resources and 
plutonium as well as of separative work capacities. Then economical 
aspects of electricity generation played the important role. Now the 
task for nuclear strategies is the broad world-wide aspect of both, 
electricity and non-electric energy generation. 


43100 (IAEA—162, pp 213-315) Future prospects in Italy of the 
nuclear fuel services industry. Ambrosini, G.; Cicognani, G.; C>mel- 
lini, O.; Valant, P.; Venditti, P.; Zironi, I. 1974. 

From Meeting of the working oup for the study of nuclear 
reactor strategies; Vienna, Austria (5 Nov 1973). 

In Reactor strategy calculations. 

A study has been made of the strategies for the long-term 
development of nuclear energy in Italy, evaluating the relations 
between supply of and demand for the various fuel-cycle services in 
Italy and Western Europe. The scope of this study is limited to the 
use of nuclear energy for electric power generation. 


43101 (LBL—5922) Health and safety impacts of nuclear, geo- 
thermal, and fossil-fuel electric generation in California. Volume 7. 
Power plant reliability-availability and state regulation. Nero, A.V.; 
Bouromand, I.N.M.N. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jan 1977. Contract W.7405-ENG-48; CSERCDC-4- 
0123. 38p. Dep. NTIS, PC A03/MF AOl1. 

Data from the Edison Electric Institute annual report on 
equipment availability are briefly examined with a view to determin- 
ing the breadth of effort which would be required to reduce outage 
time caused by equipment difficulties. For nuclear units, for several 
size categories of fossil units, and for gas turbine units, the basic data 
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are examined to establish the basic operating experience and related 
outage and availability rates, and to assign outages to major plant 
systems. Related data giving detailed outage causes are grouped to 
yield data on component failure versus outage time, information that 
is required to determine the possible impact of research and regula- 
tory efforts on reliability and availability. 


43102 (ORNL/TM—S5821) Assessment of - temperature nu- 
clear energy storage systems for the intermediate and 
peak-load electric power. Fox, E.C.; Fuller, Ce Silverman, M.D. 
(Oak Ridge National Lab., Tenn. (USA)). 18 Apr ‘1977. Contract W- 
7405-ENG-26. 56p. Dep. NTIS, PC A04/MF AOl. 

Increased cost of energy, depletion of domestic supplies of ~s 
and natural gas, and dependence on foreign — have led to 
investigation of energy storage as a means to displace the use of oil 
and gas presently being used to generate intermediate and peak-load 
electricity. Dedicated nuclear thermal energy storage is investigated 
as a possible alternative. An evaluation of thermal storage systems is 
made for several reactor concepts and economic comparisons are 
presented with conventional storage and power producin, — 
systems. It is concluded that dedicated nuclear storage has a s 
but possible useful role in providing intermediate and peak-load 
electric power. 


43103 (ORNL/TM—S5846) Critique of the Council on Economic 
Priorities test power plant performance: nuclear and coal capacity 

and economics”. Simard, R.L. (Oak Ridge National Lab., 
Tenn. (USA)). 18 Apr 1977. Contract W-7405- ENG- 26. 4ip. Dep. 
NTIS, PC A04/MF A0O1. 

The Council on Economic Priorities (CEP) has assembled 
capacity factor data on most U.S. nuclear and coal-fired units in 
operation, ‘ormed a regression analysis upon capacity factor as a 
function of intrinsic unit variables such as size and age, and attempt- 
ed a comparison of the economics of typical nuclear and coal-fired 
units using the resultant fitted-capacity factors. The report points out 
inadequacies in the CEP data base, the lack of predictive value in the 
results of the regression analysis, and inconsistencies in the economic 
evaluation of nuclear and coal-fired units. 


43104 Energy requirements and the 4th atomic programme of the 
Federal Republic of Germany. Lehr, G. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, es R. )). pp 21-49 of In 
Kernenergie und Umwelt. Aurand, K. (ed.) (Bun 
Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- und Lufthy- 
giene). a Germany, F.R.; Schmidt (1976). (In German) 

15 figs. 





After a short presentation of the correlation between average 
energy consum} my and the gross national product and the temporal 
development of the application of different primary energy carriers 
in the FRG, the concept of the energy programme is explained. 
After this survey, the 4th atomic programme which covers the 
period 1973-1976, is outlined and the main point of reactor construc- 
tion and development is gone into in more depth. Finally, an outline 
is given of the basic research work within the atomic programme, to 
which belongs among other things, also the controlled nuclear fusion 
as a future energy carrier. 


43105 State of development and trends of high-power reactors in 
the world and their further development in the CMEA member states. 
Drews, H. (VEB Kombinat Kraftwerksanlagenbau, Berlin (German 
Democratic Republic)). Energietechnik; 26: No. 5, 218(May 1976). 
(In German). 

From 7. Meeting on power plant engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 

Published in summary form only. 


43106 Redressing the nuclear balance. Leslie, D. (Queen Mary 
aa London (UK)). J. Inst. Nucl. Eng.; 17: No. 6, 150-151(Nov 
1976). 

Recent reports on the UK energy research and development 
program and by the Royal Commission on Environmental Pollution 
are discussed and compared. These reports adopt different stands on 
the wisdom of pursuing an enlar — nuclear power program. The 
former finds conservation and coal to be indispensable, but also that 
nuclear power is equally indispensable. The latter contends that the 
figures for total energy consumption quoted in the former are too 
high, and that the possibilities for conservation, increased UK coal 
production, and alternative energy sources such as wave power and 
solar energy, were all underestimated. With regard to nuclear power 
the ‘no need for more’ argument is carefully analyzed, including the 
need for fast breeder reactors. Arguments against going on with 
nuclear power, and the FBR in particular, are considered, including 
safety aspects, waste dis , terrorist action, and nuclear war. It is 
stated to be surprising t t so little weight is given to the develop- 
ment of nuclear process heat and heat pumps. 


43107 Report on nuclear energy in Belgium. J. Inst. Nucl. Eng.; 
17: No. 6, 152-153(Nov 1976). 
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The findings of a Commission set up in 1975 to report to 
Belgium's Minister of Economic Affairs on the various aspects of the 
question of nuclear energy are discussed. The Commission is basical- 
ly in favour of the increased use of nuclear energy for the produc- 
tion of electricity, but emphasises that the main of its Report 
is to furnish reasoned judgements to serve as basis for informed 
debate. It concludes that the matter is essentially political Econom- 
ic, technical, public health and environmental aspects are considered. 
The present nuclear power programme is briefly reviewed, including 
reactors planned for - to 1982. The main pare Ac ae of the Report 
are summarised, including economic and financial considerations. 
The possibilities of alternative sources of energy are considered, and 
it is concluded that only coal, oil and natural gas could be im t 
for wars in the short or medium term. A policy of diversificati 
should be favoured. 


43108 Politics of nuclear energy. Hill, Sir J. (UKAEA). Atom 
(London); No. 234, 2-4(Jan 1977). 

From US national committee of the world energy - confer- 
ence; Washington, D.C., USA (15 Nov 1976). 

It is emphasised that the principal problems of nuclear power 
are now not eering or technology, but problems of oe and 
age acceptability. With regard to public discussion this has most] ly 

n about ‘non-problems’, and the real problems, concerned wii 
nuclear proliferation, are discussed only infrequently, largely be- 
cause non-one knows what to advocate. A question discussed is how 
dangerous is proliferation and how can it be stopped. Everything 
possible should be done to prevent further proliferation. The oper- 
ation of the safeguards systems by the International Atomic ap 
Agency is described, together with the non-proliferation treaty, 
the work of the International Nuclear apres The deg degree oar 
support for this has been remarkable. Reference is "made to world 
reaction to India’s peaceful nuclear explosion in 1974. Reference is 
also made to the Pu problem, and to nuclear waste disposal. The oil 
position is also considered, and it is stated that the world needs an 
energy policy with more vision than to burn up all the oil and gas in 
just two generations with no thought for the future. The case for 
coal and nuclear power must continue to be argued —— it be too 
deterred by the setbacks that are bound to occur at the hands of 
environmentalists. 


43109 French nuclear context. Havard, J.; Israel, M. (Electricite 
de France, 75 - Paris. Direction des Etudes et Recherches). Actual. 


Chim.; No. 2, 23-31(Feb 1977). (In French). 

The mean- and longer-range energy needs, that can be now 
forecasted in France, are anal tem together with the special charac- 
ter of the French energy nm A resort to nuclear power is first 
shown to be necessary to limit the increase in the demand for 
imported fossil fuels, then this resort is shown to offer some real 
possibilities. The energy balance proves that the industrial stage of 
power plant construction is reached. The conditions of realization of 
the program have been settled with a set of provisions that render 
the risk and environmental impact as negligible as possible. 


43110 What role for fission. Shepherd, L. Nature (London); 265 
No. 5593, 394-396(3 Feb 1977). 

An assessment is made of the possible contribution of nuclear 
fission to energy requirements of the next 50 years, from a world 
viewpoint. It is forecast that unless some major alternative energy 
source, such as nuclear fusion, becomes available there will be a 
minimum cumulative requirement of 10% kilojoules of thermal 
energy from nuclear fission over the next 50 years, and at the end of 
that time the annual energy contribution will need to be 10% 
kilojoules a year. This is stated to be far beyond the capabilities of 
light water reactors working on present U fuel cycles, but it would 
not be beyond the capacity of Th fuel cycle thermal reactors, such as 
high temperature reactors, provided they were followed up with a 
well established programme of fast breeder reactors. The comple- 
mentary roles of light water reactors, gas-cooled high temperature 
reactors and fast breeder reactors is discussed, including the possibil- 
ity of a small number of fast breeders with a larger number of hi 
conversion He-cooled high temperature reactors, which would 
preferred to fast reactors on all counts other than neutron economy. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 43119, 43120 


43111 Method of short range system analysis for nuclear utilities. 
Eng, R.; Mason, E.A.; Benedict, M. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). Ann. Nucl. 
Energy; 3: No. 7, . 367-376(1976). 

An optimization procedure has been formulated and tested 
that is capable of solving for the optimal generation schedule of 
several nuclear power reactors in an electric ge 4 utility system, 
under short-range, resource-limited, conditions. -The optimization 

rocedure utilizes a new concept called the ees Se Cost M4 
uclear Power (OCNP) to ‘ae assign t 
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nuclear energy to the different weeks and hours in the 
planning horizon. OCNP is defined as the cost of displaced 
when optimally distributed nuclear energy is marginally i 
Under resource-limited conditions, the short-range ‘value’ of nuclear 
power to a utility system is not its actual generation cost, but 
cost of the next best alternative supply of energy, the OCNP. OCNP 
is a function of a week's system reserve capacity, the system's 
saague of the onlbshis elllty eqciem peanrsting is The optimized 
nature oO! av le utility system units. imi 
OCNP value of the short-range p Se tones represents 
utility's short-range ener; cafleanent cost incurred when welling 
nuclear energy to a ocigliboaion utility. 


pty Pas pate mn rok aly ty 


construction of nuclear power plants. 
Koon Am. Soc. Mech. Eng., [Pap.]; No. 76'W. eas vp(5 
Most agree that upgraded (automated) data delivery Boar pon 
are needed to contend with the exponential demands 
nuclear industry personnel, but more — is on 1 
to go about implementing and utilizing the necessary programs. This 
presentation reviews the techniques used in the Guanes of an 
advanced series of compu Project control systems serving a 
Hd. — dollar nuclear construction program. those are the 
and Equipment 
(Con a Budget Control tem), 
IPING, SEISMIC, WELD, I STRUMENTATION, CONDUIT, 
CABLE, EQUIPMENT, and DRAWING systems. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 42668, 42672, 42985, 42992 


43113 (BNWL—2197) Some alternatives to the mixed oxide fuel 
cycle. Deonigi, D.E.; Eschbach, E.A.; Goldsmith, S.; Pankaskie, 
PJ; Rohrmann, C. A.; Widrig, R.D. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1977. Contract EY-76-C-06- 
1830. 60p. Dep. NTIS, PC A04/MF AOI. 
While on initial examination each of the six fuel cycle con- 
= (tandem cycle, extended burnup, fuel rejuvenation, coprocess- 
reprocessing, and thorium) descri in the may 
eA some ‘potential or improving safe; none of the six 
appears to have any other major or compelling advantages over the 
mixed oxide (MOX) fuel cycle. Compared to MOX cycle, all but 
coprocessing _ to have major disadvantages, including severe 
cost penalties. ee of the concepts-tandem, extended burnup, and 
oN a me the basic problems of the throwaway cycle 
(GESMO Alternative 6): without reprocessing, high-level waste 
volumes and costs are substantially increased, and overall uranium 
utilization decreases for three reasons. First, the parasitic fission 
products left in the fuel absorb neutrons in later irradiation steps 
reducing the overall neutronic efficiencies of these cycles. Second, 
discarded fuel still has sufficient fissile values to warrant recycle. 
Third, perhaps most important, the plutonium needed for breeder 
start-up will not be available; without the breeder, uranium utiliza- 
tion would ? by about a factor of sixty. Two of the ts— 
coprocessing and partial reprocessing—involve variations of the 
basic MOX fuel cycle’s chemical eg step to make plutoni- 
um diversion oa! more difficult. These concepts could be 
used with the MOX fuel cycle or in conjunction with the tandem, 
extended burnup and rejuvenation concepts to eliminate some of the 
problems with those cycles. But in so doing, the basic impetus for 
those cycles—elimination of reprocessing for safeguards purposes— 
no longer exists. Of all the concepts considered, only coprocessing— 
and particularly the “master blend” version—appears to have suffi- 
cient promise to warrant a more detailed study. The master blend 
concept could possibly make plutonium diversion more difficult with 
minimal impact on the reprocessing and MOX fuel fabrication oper- 
ations. 


43114 (IAEA—162, pp 3-15) Introduction to the OECD-NEA- 
SS 6S SR ey er ee 
. 1974. 

From Meeting of the working Yo — for the study of nuclear 
reactor strategies; Vienna, Austria (5 973). 

In Reactor strategy calculations. 

Background information on the calculation of requirements 
for natural and enriched uranium is presented. Nuclear power 
growth, reactor strategy, reactor characteristics, load factors, delay 
times, and enrichment plant tails assay are considered. 


43115 GAEBA— 162, pp 127- wad Eesential factors of the future 
delays. 197 (I Fre h). wir 
cessing Gibrat, R. 1974. (In Frenc’ 

From Meeting of the working amy for the study of nuclear 
reactor strategies; Vienna, Austria (5 973). 

In Reactor strategy calculations. 

A rigorous study is attempted of the economics of operating 
production systems, applicable to both breeders and plutonium pro- 
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cessing plants. Losses of fissionable material, the immobilization of 
fuel inventory, and delays in the reprocessing and fabrication of fuel 
are three main factors affecting the development of breeders. The 
relative significance of each is considered. The proposed model, 
expressed mathematically, is discussed, with emphasis on its validity 
for present day conditions. 


43116 Some problems of the fuel cycle. Buck, C. (British Nucle- 
ar Fuels Ltd., Annan). At. Jpn.; 19: No. 6-2, suppl., 83-91(Jun 1975). 

From 1975 annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (11 Mar 1975). 

The problems in five major areas of nuclear fuel cycle are 
generally discussed. The first part reviews the demand and supply of 
uranium. The author conjectures that the uranium resources should 
not be a major problem as long as the option of fast reactors will be 
available by about 1990. Recent political trends in major uranium- 
producing and nonproducing countries are also reviewed. The 
second part treats the enrichment process. Diffusion and centrifuge 
processes are mainly discussed, and economical com; m is made. 
The third part discusses the problems plutonium utilization. The 
experiences of BNFL in manufacturing mixed plutonium/uranium 
oxide fuel are briefly described. The utilization of plutonium for 
thermal reactors is also discussed in connection with the timing of 
full-scale introduction of fast reactors. In the fourth part, the author 
briefly reviews the activities of NBFL in the transport of irradiated 
fuel. The problems of transport by road, rail and sea are discussed. 
Some recommendations for the future transport ships and casks are 
given. The final area is the reprocessing of fuel. New technical 
problems which will be encountered in reprocessing oxide fuel are 
discussed together with the problems associated with the regulatory 
standards. 


43117 Nuclear fuel cycle and its supply industrial system. Takei, 
M. (Japan Energy Economic Research Inst., Tokyo). Genshiryoku 
Kogyo; 22: No. 4, 65-69(Apr 1976). (In Japanese). 

This paper discusses problems about the supply and costs of 
nuclear fuel cycle referring to the discussions of IAEA’s Advisory 
Group Meeting. As for natural uranium resources, prospect is given 
to the demand, supply, and cost trend up to 2000. As for uranium 
enrichment, the increasing capacity is compared with the projected 
demand. The comparison of cost characteristics between diffusion 
and centrifuge plants is presented with respect to plant scale, invest- 
ment cost, electric power cost, and operation and maintenance cost. 
The fabrication cost for fuel is analyzed, and it is suggested that 
some cost down can be expected for the future. As for the mixed 
oxide fuel fabrication, the capacity in each country and the estimated 
fabrication costs for PWR, prototype fast breeder reactor and com- 
mercial fast breeder reactor are presented. As for reprocessing, the 
shortage of supply capacity and the needs for more storage capacity 
are emphasized. The estimated reprocessing cost for a new jou is 
also presented. Finally, the present status and future trend of fuel 
storage in each major country are reviewed. 


43118 Problem of plutonium supply for fast reactors by reducing 
the burnup in thermal nuclear power stations. Herrmann, D.; Rock- 
stroh, R. (Zentralinstitut fuer Kernforschung, Rossendorf bei Dres- 
den (German Democratic Republic)). Kernenergie; 19: No. 12, 357- 
361(Dec 1976). (In German). 

The effects of a power reactor system consisting of thermal 
and fast reactors on the natural uranium demands and social expenses 
are investigated assuming that the burnup of pressurized water 
reactors is reduced to one third or two thirds of rated burnup. 
Though the introduction of fast breeder reactors may be accelerated 
and the uranium needs of the system can be decreased such strategies 
are not competitive within the scope of assumptions made. For 
limited relationships of investment costs for fast and thermal reactors 
matching strategies can become economically optimal if burnup 
reduction is restricted to two thirds of the rated burnup in the period 
of the largest plutonium lack in the system. 


PROCESS HEAT REACTORS 


43119 (AD-A—030730) Nuclear plant siting study. Volume I. 
Final report, Jul 1975—Jun 1976. (United Engineers and Construc- 
tors, Inc., Philadelphia, Pa. (USA)). Jun 1976. Contract DACA73- 
75-C-0013. 211p. NTIS $7.75. 

See also volume 2, AD-A—030731. 

The criteria and methodology are presented for evaluating 
the siting of a nuclear power plant at Radford Army Ammunition 
Plant (RAAP) near Radford, VA. A detailed plant design is de- 
scribed utilizing the Process Energy Consolidated Nuclear Steam 
Generator (PE-CNSG) concept developed by the Babcokck and 

Wilcox Co. The PE-CNSG is a 313 MWt pressurized water reactor 
with 12 modular once through steam generators located inside the 
pressure vessel. For this application it has been configured to export 
570,000 lb/hr of steam and 23 MW of electricity. Three candidate 
sites at Radford were evaluated and one site was selected as having 
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the most favorable overall characteristics. This site was further 
evaluated and found to be viable based on supporting data. An 
economic analysis vvas performed comparing the PE-CNSG to an 
uivalent pone ¢ le plant. The report concludes that at the expect- 
utilization level of 45% of full mobilization requirements the 
nuclear system has a slight economic advantage versus the coal 
system. This advantage is increased at higher levels of production. 
No technological or sociological barriers which would preclude the 
implementation of the nuclear system were identified. 


43120 (AD-A—030731) Nuclear plant siting study. Volume II. 
Final report, Jul 1975—Jun 1976. (United Engineers and Construc- 
tors, Inc., Philadelphia, Pa. (USA)). Jun 1976. Contract DACA73- 
75-C-0013. 292p. NTIS $9.25. 

See also Volume 1, AD-A—030730. 

Economic and optimal system evaluation of a nuclear Boned 
sage site selection study are presented. Also included is an anal 

or determining an optimum mix for the nuclear plant. The evalua- 

tion is complex because of many diverse considerations needed to 
accurately reflect the economics of using a standard nuclear reactor 
in an existing system with dual requirements of steam and electricity. 
Also other factors must reflect how the nuclear reactor fits into the 
overall system. 


43121 (CEA-CONF—3611) Nuclear district heating. Ricateau, 
P. (CEA, 75 - Paris (France)). 1976. 27p. (In French). (CONF- 
7605137—3). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Annual meeting of the French Society of Heat Engi- 
neers) thermal aspects of actual energy problems; Grenoble, France 
(24 May 1976). 

An economic study of nuclear district heating is concerned 
with: heat production, its transmission towards the area to be served 
and the distribution management towards the consumers. Foreign 
and French assessments show that the high cost of now existing 
techniques of hot water transport defines the competing limit dis- 
tance between the site and township to be below some fifty kilome- 
ters for the most important townships (provided that the fuel price 
remain stationary). All studies converge towards the choice of a 
high transport temperature as soon as the distance is of some twenty 
kilometers. As for fossile energy saving, some new possibilities 
appear with process heat reactors; either PWR of about 1000MWth 
for large townships, or pool-type reactors of about 100MWth when 
a combination with an industrial steam supply occurs. 


43122 (COO—2841-1) VHTR engineering design study: interme- 

diate heat exchanger program. Final report. (General Electric Co., 

Fairfield, Conn. (USA). Energy Systems and Technology Div.). 

peg 1976. Contract EY-76-C-02-2841. 436p. Dep. NTIS, PC A19/ 
F AOl. 

The work reported is the result of a follow-on program to 
earlier Very High Temperature Reactor (VHTR) studies. The pri- 
mary use of the VHTR is to provide heat for various industrial 
processes, such as hydrocarbon reforming and coal gasification. For 
many processes the use of an intermediate heat transfer barrier 
between the reactor coolant and the process is desirable; for some 
processes it is mandatory. Various intermediate heat exchanger 
(IHX) concepts for the VHTR were investigated with respect to 
safety, cost, and engineering design considerations. The reference 
processes chosen were steam-hydrocarbon oe age with emphasis 
on the chemical heat pipe, and steam gasification of coal. The study 
investigates the critically important area of heat transfer between the 
reactor coolant, helium, and the various chemical processes. 


43123 (ORNL/Sub—77/49430/1) Siting study for small plat- 
form-mounted industrial reactors. (Gibbs and Hill, Inc., New 
York (USA)). Jul 1975. Contract W-7405-ENG-26-SUB-49430. 67p. 
Dep. NTIS, PC A04/MF AOl1. 

Utilizing an existing 313 MW<(t) ship propulsion reactor 
design, a concept has been formulated for a floating platform- 
mounted nuclear plant and an evaluation has been made to determine 
reductions in construction time and cost achievable by repetitive 
platform construction in a shipyard. Concepts and estimates are 
presented for siting platform-mounted nuclear plants at the location 
of industrial facilities where the nuclear plants would furnish indus- 
trial process heat and/or electrical power. The representative indus- 
trial site designated for this study is considered typical of sites that 
might be used along the extensive network of navigable canals 
adjacent to the ocean and is similar to potential sites along the inland 
waterways of the United States. 


43124 Pool type process heat nuclear reactor. Bregeon, L.; 
Dupuy, G.; Lerouge, B.; Schwartz, J.P. (to CEA). French | Patent 
2,283, 523/A/. 30 Aug 1974. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The pool type process heat nuclear reactor described includes 
a generally cylindrical vertical vessel filled with a coolant and with 
an Open upper part. The containment is divided into two upper and 
lower sections by a horizontal partition. The lower part houses the 
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reactor core, at least one heat exchanger and at least one venturi 
placed vertically, the neck of which is located near the bottom of the 
containment. The lower part includes facilities for moving part of 
the core coolant to the exc’ er then from the exchanger to the 
venturi and last from the venturi to the core intake. The reactor also 
includes at least one duct pate through the horizontal partition 
and opening at its upper end in the = = and at its lower end in at 
awe one hole provided in the wall of the venturi or venturis at neck 
level. 


43125 Heat supply for large consumers by condensation nuclear 
power plants. Gundermann, E. (Institut fuer a 
Dresden (German Democratic Republic)). Energietechnik; 26: No. 5, 
204-205(May 1976). (In German). 

From 7. Meeting on power post engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 

Under appropriate territorial conditions, the heat supply by 
condensation nuclear power plants can be effective provided that the 
costs for both the additional heat transfer within the nuclear power 
station and the transport of the heat-transfer medium to the consum- 
ers will be lower t the heat generating costs at the place of 
consumption. 


43126 District heating systems based on nuclear heat 
Koviljanskii, J.; Svitschar, A. (Vsesoyuznyj Nauchno- 
Issledovatel’skij i Proektno-Tekhnologicheskij Inst. 
Ehlektronogol’nykh Izdelij (USSR)); Levental’, G.B. (AN SSSR, 
Moscow. Inst. Vysokikh Temperatur); Sykov, S.; Budniazki, D. 
(Tsentral'nyj Kotloturbinnyj Inst., Leningrad (USSR)); Bunin, V.O. 
(Vsesoyuznyj Nauchno-Issledovatel’skij Teplotekhnicheskij Inst., 
Moscow (USSR)); Chriliov, L. (AN SSSR, Irkutsk. Sibirskij Ehner- 
geticheskij Inst.). Energietechnik; 26: No. 5, 197-199(May 1976). (In 
German). 

From 7. Meeting on power plant engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 

Problems associated with the use of nuclear energy for dis- 
trict heating are presented and discussed from the following points 
of view: 1) economical application of nuclear power stations to 
district heating, 2) site selection related to radiation protection, 3) 
appropriate control of heat supply by base-load and peak-load power 
generation, and 4) application of plants provided for several pur- 
poses, €.g., district heating, electricity generation, and water desali- 
nation. 


43127 Nuclear steelmaking in Japan. Sugeno, T.; Shimokawa, 
K.; Tsuruoka, K. (Eng Res Assoc of Nucl Steelmaking, Tokyo, Jpn). 
Iron Steel Eng.; 53: No. 11, 40-47(Nov 1976). 

The Iron and Steel Institute of Ja undertook in 1968 a 
research program investigating the utilization of a nuclear energy as 
a process heat source in the iron and steel industry. In 1973, with the 
support of the Japanese government, a scheme was devised to carry 
out the research and development program as a six-year national 
project. This project consists of six study groups dealing with high- 
temperature heat exchangers, heat resistant superalloys, high-tem- 
perature heat insulating materials, reducing gas generating equip- 
ment, prereduced iron production facility and total system for nucle- 
ar steelmaking. The research and development is on schedule. In 
addition, the Japan Atomic Energy Research Institute is studying 
the construction of a 50-MWt V: (very high temperature reac- 
tor) which is scheduled to reach full power in 1982. The planned 
nuclear steelmaking D gree: plant to be connected to this reactor wiil 
verify the safety and technical feasibility of the future commercial 
nuclear steelmaking system. 


43128 Nuclear power application in the chemical industry. 
Fratzscher, W.; Schlegel, R. (Technische Hochschule fuer Chemie, 
Leuna-Merseburg (German Democratic Republic). Sektion Verfah- 
renstechnik). Chem. Tech. (Leipzig); 28: No. 12, 705-709(Dec 1976). 
(In German). 

ye of nuclear energy in the chemical industry is 
reviewed. Following brief remarks on the current state of nuclear 
power plant technology, the use of nuclear power for generation of 
electricity and the heat production for low and high temperature 
processes and district heating is specially considered. 


43129 Heat supply from nuclear power plants for industrial and 
municipal uses. Gundermann, E.; Schmidt, G. (Technische Univ., 
Dresden (German Democratic Republic). Sektion Energieumwand- 
lung). Kernenergie; 20: No. 1, 3-6(Jan 1977). (In German). 
Future development of primary power resources and heat 
uirements as well as the high fraction of heat in process power 
ce au; ts interest in using nuclear power for heat supply. 
The possibility of ye lage nuclear facilities of condensation- 
type nuclear power plants offers the technical and economical 
conditions to realize effective heat supply also at larger distances. 
Moreover, the high-temperature reactor concept gains in importance 
for industrial use. The broad potential of uses of nuclear power for 
meeting heat requirements allows organic power carriers to be 
substituted to a noticeable extent and relevant demands of environ- 
mental protection to be taken into account. 
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Feasibility study of the supply of industrial process steam 
from nuclear reactors in the UK. Lucas, N.J.D.; Main, F.K. J. Br. 
Nucl. Energy Soc.; 16: No. 1, 63-70(Jan 1977). 

Technical and economic aspects of the concept of a nuclear 


heat utility with a process steam transmission and distribution system 
are considered with particular reference to the geographical distribu- 
tion of process heat demand, the bulk transmission of steam in long- 
distance pipelines, and the economic size of nuclear process heat 
reactors. 
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43131 Regulations for and experience. J. Inst. Nucl. 
Eng.; 17: No. 6, 163-167(Nov 1976). 

The aoe to become a Corporate Member of the UK 
Institution of Nuclear Engineers are stated. These include a formal 
education at degree level, training in the practice of nuclear engi- 
neering, and a period of responsible experience in nuclear engineer- 
ing at professional level. Similar conditions at the appropriate level 
apply to Associate Membership. 


THEORY AND CALCULATION 


43132 (AEOI—12) Effect of energy distribution of external 
source on source multiplication in fast assemblies. Karam, R.A.; 
Vakilian, M. (Atomic Energy Organization of Iran, Teheran. Nucle- 
ar Research Center). Feb 1976. 1Sp. (NRC—76-9). Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 

The essence of the study is the effect of energy distribution of 
a source on the detection rate as a function of K effective in fast 
assemblies. This effectiveness, as a function of K was studied in a 
fission chamber, using the ABN cross-section set and Mach 1 code. 
It was found that with a source which has a fission spectrum, the 
reciprocal count rate versus mass relationship is linear down to K 
— 0.59. For a thermal source, the linearity was never 
achieved. 


43133 (CEA-R—4803) Line estimation of the reactivity and 
source of a nuclear reactor using extended Kalman filtering technique. 
Poujol, A. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Services d’Electronique; Bordeaux-1 Univ., 33 
(France)). Dec 1976. 123p. (In French). Dep. NTIS (US Sales Only), 
PC A06/MF AOl1. 

Thesis. 

This study presents the development of an algorithm estimat- 
ing in real time the values of two parameters of a nuclear reactor, 
using extended Kalinan filtering technique. Both parameters, reactiv- 
ity and source, cannot be measured directly, and it is very important 
to know their real values during the start-up of a nuclear reactor. 

timal Kalman filter theory is presented, and the problems arising 
when this method is extended to non linear systems are pointed out 
by studying some examples. The physical problem is detailed with 
the meth now used to solve it; then on-line estimation of both 
parameters from neutron density measurements is achieved using 
extended Kalman filtering technique. A simulation study allows the 
resulting estimation algorithm to be defined. The algorithm is tested 
on recorded experimental data from the research nuclear reactor 
ULYSSE (INSTN). 


43134 (CENPD—133(Suppl.3)) CEFLASH-4AS: a computer 
program for the reactor blowdown analysis of the small break loss-of- 
coolant accident. Cleary, J.M.; Ward, L.W. (Combustion Engineer- 
ing, Inc., Windsor, Conn. (USA)). Jan 1977. 50p. Combustion Engi- 
neering, Inc., Windsor, CT. 

The document describes modifications to the CEFLASH- 
4AS computer code which provide for a more realistic description 
of the small break LOCA, icularly for break areas less than 0.2 
ft2. The model changes include: (1) a steam generator heat transfer 
model which considers heat transfer in the steam region; (2) a new 
variable drift velocity model; (3) an improved imner vessel geometry 
model; and (4) an option to prohibit the return to nucleate boiling 
during blowdown. In addition to these modeling changes, several 

eneral improvements have been made to the code. These include: 

1) an optimization of the transient equations integration scheme; (2) 
generalized data input and (3) an improved plot kage. These 
improvements result in a decrease in computer pony time and an 
increase in user convenience. They do not affect any of the transient 
responses calculated by the code. 


43135 (CONF-770304—12) Current trends in methods for neu- 
tron diffusion calculations. Adams, C.H. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-36. 3¢p. Dep. NTIS, PC 
A03/MF AO1. 
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From Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 

Current work and trends in the application of neutron diffu- 
sion theory to reactor design and analysis are reviewed. Specific 
topics covered include finite-difference methods, synthesis methods, 
nodal calculations, finite-elements and perturbation theory. 


43136 (ECN—10) Small-sample reactivity worths of fission prod- 
uct isotopes and some other materials measured in STEK. Veenema, 
J.J.; Janssen, A.J. (Stichting Energieonderzoek Centrum Nederland, 
Petten). Oct 1976. 68p. Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

14 figs., 18 refs., 6 tables. 

The STEK facility has been used for experimental determina- 
tion of fission product reactivity worths in fast neutron spectra as an 
integral check on nuclear data files. The measuring technique (which 
is based on the global reactor oscillator method) and the experimen- 
tal equipment (which was designed to handle radioactive samples u; 
to 10 kCi) are described. Some comments are made on the normal- 
ization of the measured reactivity worths. Attention is paid to the 
drying and packing of the samples. Measurements on 57 of the most 
important fission product isotopes have been conducted; 35 of these 
— were obtained from the USAEC loan pool. Other materials 
(fissile, fertile and construction materials) have also been measured. 
The experiments have been performed in 5 neutron spectra, ranging 
from very soft to fairly hard with respect to a LMFBR spectrum. 
The given results — the measured reactivity worths of the 
available samples, together with information concerning the compo- 
sition and dimensions of the samples. 


43137 (JAERI-M—6351) Direct method for numerical solution 
of a class of nonlinear Volterra integro-differential equations and its 
application to the nonlinear fission and fusion reactor kinetics. Naka- 
hara, Y.; Ise, T.; Kobayashi, K.; Itoh, Y. eo Atomic Energy 
Research Inst., Tokyo). Dec 1975. 52p. Dep. IS (US Sales Only), 
PC A04/MF AO1. 

A new method has been developed for numerical solution of a 
class of nonlinear Volterra integro-differential equations with qua- 


dratic nonlinearity. After dividing the domain of the variable into 
subintervals, piecewise approximations are applied in the subinter- 
vals. The equation is first integrated over a subinterval to obtain the 
piecewise equation, to which six approximate treatments are applied, 
1.e. fully explicit, fully implicit, Crank-Nicolson, linear interpolation, 


quadratic and cubic spline. The numerical solution at each time step 
is obtained directly as a positive root of the resulting algebraic 
quadratic equation. The point reactor kinetics with a ramp reactivity 
insertion, linear temperature feedback and delayed neutrons can be 
described by one of this type of nonlinear Volterra integro-differen- 
tial equations. The algorithm is applied to the Argonne benchmark 
problem and a model problem for a fast reactor without delayed 
neutrons. The fully implicit method has been found to be uncondi- 
tionally stable in the sense that it always gives the positive real roots. 
The cubic spline method is divergent, and the other four methods 
are atuimelin ite in between. From the estimation of the stability, 
convergency, accuracy and CPU time, it is concluded that the 
Crank-Nicolson method is best, then the linear interpolation method 
comes closely next to it. Discussions are also made on the possibility 
of applying the algorithm to the fusion reactor kinetics in the form of 
a nonlin ial differential equation. 


43138 (JAERI-M—6491) GURNET-2: Perturbation theory code 
in one-dimensional diffusion approximation. Ise, T. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1976. 19p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

Perturbation calculations have been incorporated into the 
one-dimensional diffusion code GURNET to obtain the reactor 
kinetics parameters (1 sub(P) and #sub(eff)), and the reactivity 
changes caused by perturbations in the nuclear cross sections of a 
reactor region and in the dimensions in radial direction. The comput- 
er program is written in FORTRAN language. Computing time is 
9.7 seconds (CPU time) for the sample case with 9 energy-groups 
and 82 spatial points on the FACOM 230/75 computer. It requires 
62000 words of the core storage. 


43139 (TRG-Report—2911(R)) User’s guide to the MARC and 
PN computer codes. Fletcher, J.KK. (UKAEA Reactor Group, 
7 Sep 1976. 35p. Dep. NTIS (US Sales Only), PC A03, 
The MARC and PN computer codes carry out neutron 
diffusion theory and neutron transport theory (using a spherical 
harmonics formulation) calculations in most geometries of interest, 
with comprehensive editing facilities. The r provides a user's 
7 + 7 is available on the RISLEY ICL 472 and HAR- 


43140 Experimenta! investigation of natural convection with ver- 
tical cylinders in mercury. Wiles, L.E.; Welty, J.R. (Oreg State Univ, 
Corvallis). Am. Soc. Mech. Eng., [Pap.]; No. 75-HT-C, vp(1975). 

An experimental no are of laminar natural convection 
heat transfer from a uniformly heated vertical cylinder immersed in 
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an effectively infinite pool of mercury is described. A correlation 
was developed for the local Nusselt number as a function of local 
modified hof number for each cylinder. A single equation 
incorporating the diameter-to-length ratio was formulated that satis- 
fied the data for all three cylinders. An expression derived by 
extrapolation of the results to zero curvature tthe flat = condi- 
tion) was found to agree favorably with others’ work, both analyt- 
ical and experimental. The influence of curvature upon the heat 
transfer was found to be small but significant. It was established that 
the effective thermal resistance through the boundary layer is less 
for a cylinder of finite curvature than for a flat plate. Consequently, 
local heat transfer coefficients for cylinders are larger than those for 
flat plates operating under identical conditions. 10 refs. 


43141 Automatic mesh generation for finite element calculations 
in the case of thermal loads. Cords, H.; Zimmermann, R. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
werkstoffe und Heisse Zellen). pp L1/4 1-11 of In Structural me- 
chanics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) (Bunde- 
sanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The presentation describes a method to generate finite ele- 
ment nodal point networks on the basis of isothermals and flux lines. 
Such a mesh provides a relatively fine partitioning at regions where 

ronounced temperature variations exist. In case of entirely thermal 
loads a net of this kind is advantageous since the refinement is 
provided at exactly those locations where high stress levels are 
expected. 


43142 Analytical study of unsteady heat conduction in composite 
regions. Portier, J.J. (Liege Univ. (Belgium)); Arnas, O.A. (Louisiana 
State Univ., Baton Rouge (USA)). pp L1/5 1-10 of In Structural 
mechanics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A general development is presented for the analytical solution 
of the linear, time dependent conduction heat transfer problem in 
composite regions of arbitrary shape, including heat generation, 
contact resistances at the interfaces and boundary conditions of three 
classical types. The possible dependence on the space coordinates of 
the thermophysical properties of the constituent layers, and that of 
the heat transfer coefficients is included for the completeness of the 
formulation. The procedure has been applied to the heat conduction 
and thermal stress analysis in an idealized metallic nuclear fuel rod 
consisting of three cylindrical layers standing for the fuel, the 
cladding tube and the gap between them. 


43143 Real-time mathematical modeling of systems of equations 
of reactor kinetics on a digital computer. Arshakyan, D.T.; Mura- 
dyan, S.G.; Saakyan, A.P.; Golstyan, A.G. (Minenergo, SSR). Te- 
ploenergetika (Moscow); No. 8, 38-41(Aug 1976). (In Russian). 

The problem of selection of an economical method of solving 
systems of equations of neutron kinetics of a reactor on a digital 
computer is considered. Results of computations effected by means 
of a Minsk-32 computer are presented. An evaluation is given of the 
maximum integration step which would cause the process of calcula- 
tion by the methods considered to reach the stability limit. This 
method of solving the problem may be utilized in calculating the 
unsteady-state processes in a nuclear power plant, as well as in 
designing and constructing teaching devices to train operating per- 
sonnel for nuclear power plants. 11 refs. 


43144 Neutron noise measurement technique in a coupled reactor. 
Genoud, J.P. (Ecole Polytechnique, Lausanne (Switzerland). Lab. 
de Genie Atomique). Helv. Phys. Acta; 49: No. 5, 765-768(29 Oct 
1976). (In French). 

From Swiss Physical Society spring meeting; Bern, Switzer- 
land (8 - 9 Apr 1976). 

Work carried out on the swimming pool reactor at the 
Physikalisch-Technische Bundesanstalt at Braunschweig is de- 
scribed. The reactor has two multiplying zones, is light water 
moderated, with 90% enriched **°U fuel. There is a D20 reservoir 
between the two parts of the reactor. Signal/noise ratio obtained by 
means of ionisation chamber type neutron detectors of 10-' am 
u.f. sensitivity is of the order of 40 dB and band frequency 1.5 kHz. 
Spectral density of the interzone interaction energy was obtained by 
=> Fourier transforms, previously corrected by a Hanning 
window. 


43145 Critical experiments and the 2200 m/sec neutron param- 
eters. Gwin, R. (Oak Ridge Natl Lab, Tenn). Nucl. Sci. Eng.; 61: No. 
3, 428-431(Nov 1976). 

The analysis of critical volumes of aqueous homogeneous 
solutions of uranium to aid in defining the 2200 m/sec neutron 
parameters for ENDF/B has been examined. The parameters for 
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Ssup 233$U and Ssup 235$U are constrained by relating certain 

phagten to tha seueas cee ae ae camel ot Oe 
Critical systems. Here K is directly oT] to the hydrogen 
capture cross section at 2200 m/sec note suggests that the 
capture cross section of ee oy be removed from K and that a 
new constant K/$sigma$$sub aH$ be defined by the critical systems. 
This new constant is the hydrogen-to-uranium ratio for an infinite 
— system populated with neutrons having a Maxwellian energy 

tribution. 


43146 Cylindrical transient inverse heat conduction. Agee, L. 
(Electric Power Research Inst., Palo Alto, Calif. (USA)). Nucl. Eng. 
Des.; 39: No. 2-3, 249-255(Nov 1976). 

A numerical method is presented for solving a transient 
inverse heat conduction problem. First, the non-linear problem is 
reduced to an qo poy linear problem. Next, an adjoint solution 
technique is to solve the equivalent linear problem for either 
the surface temperature or heat flux. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 43245 


pig 4 (CONF- oe he Structural mechanics in reac- 
tor technology. Transactions o 3rd_ international 


conference, 

pl ge ee on al ag 1975. Volume 4. Reactor plant 

structures and containment. Part K. Seismic response analysis of 

nuclear power plant systems. Jaeger, T.A. (comp.). (Commission of 

the ye Communities, Brussels (Be 
et 


ium); British Nuclear 
Energy iety, London). 1975. 633p. several languages). 
CECA, CEE, CEEA Luxembourg. 

From 3. international erence on structural mechanics in 
reactor technology; London, UK (1 1975). 

Separate abstracts for each of the individual papers have 
previously appeared. 


43148 (CONF-770401—10) Methods of Monte Carlo biasing 
two-dimensional discrete ordinates adjoint flux. Tang, J.S.; 
Hoffman, T.J.; Stevens, P.N. (Oak Ridge National Lab., Tenn. 
(USA); Tennessee Univ., Knoxville (USA)). 1977. Contract W-7405- 
ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 
From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 
To obtain a Monte Carlo solution of a deep penetration 
radiation transport problem, importance ee F is required. The 
adjoint function has been shown to be a g importance function. 
However, to fully utilize the adjoint information, a distinction must 
be made between two adjoint functions: the event-value function and 
the point-value function. The proper use of these functions in Monte 
io importance sampling is discussed and illustrated, and methods 
of biasing three-dimensional deep penetration Monte Carlo shielding 
calculations using importance functions obtained from a two-dimen- 
sional discrete ordinates adjoint calculation are developed. 


43149 Method and means of monitoring the effluent from nuclear 
facilities. Lattin, K.R.; Erickson, G.L. (to Energy Research and 
Development Administration). US Patent 3,982,129. 21 Sep 1976. 
Filed date 22 Nov 1974. 6p. 

PAT-APPL-526,190. 

Radioactive iodine is detected in the effluent cooling gas from 
a nuclear reactor or nuclear facility by passing the uent gas 
through a continuously moving adsorbent filter material which is 
then purged of noble gases and conveyed continuously to a detector 
of radioactivity. The pur, operation has little or no effect upon 
the concentration of radioactive iodine which is adsorbed on the 
filter material. 8 claims, 2 figures. 


43150 (INIS-mf—3386, pp G 4/7, 12 p.) Fatigue crack extension 
in nozzle of analytical approximations 


with 
experimental data, 1975. 
From 3. international conf structural mechanics in 


erence on 
reactor technology; London, UK (1 Sep 1975). 
In Transactions of the 3rd International conference on struc- 
—_ mechanics in reactor technology. London, UK, 1-5 September 
The fracture mechanics based stress intensity factor (K- 
factor) concept has obtained wide-spread tance as a tool for 
paar analysis of both fatigue crack growth and instable 
racture. The present study discusses the applicability of various 
simple analytical approximations by ay results with = 
mental data. A semi-analytical procedure been developed w 
main characteristics are: the true stress distribution perpendicular to 
the crack plane for the uncracked structure is used as —_ = an 
extended version of the Shah and Kobayashi solution for elliptical 
cracks, loaded on their surfaces by tractions described by fourth 
order double symmetrical polynomials fit through the data of previ- 
ous step is used to calculate full K-factor variations along the crack 
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fronts; several corrections, a.0. to correct for free surfaces and for a 
corner radius are incorporated. The experiments concern careful 
monitoring crack growth rates (da/dN) under uniaxial fatigue load- 
ing of precracked nozzle-on-plate models, a.o. using a closed T.V. 
circuit. Resulting da/dN versus crack length (a) curves are convert- 
ed into K versus a curves using da/dN versus AK curves for the 
same material (ASTM A 508 C12) obtained by standard procedures. 
Comparison of theoretical and experimental data yields the conclu- 
sion that: simple analytical approximations as sometimes recom- 

mended in literature may largely overestimate or underestimate K- 
factors for nozzle corner cracks; a computer program based on the 
semi-analytical procedure yields results within seconds of CPU-time 
once the input data have been generated. These results compare well 
with experimental and available finite element data for the range of 
crack depths of practical concern. 


43151 (INIS-mf—3386) sae ag ae of the 3rd International 

conference on structural mechanics in reactor 

— 1-5 Geteaber 1975. Jaeger, T.A. (comp.). (Commission of the 
(CONT. 750908 — Brussels (Belgium)). 1975. G 5/6, 12 p.p. 


From 3. ¢ aoe conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The usual ESSO test has not been successful for the propaga- 
tion arrest test of the welded part. The paper shows a new type 
specimen which is a modification of the usual ESSO specimen with 
regard to notch geometry. It is machined with a chevron notch 
instead of a usual straight on. The brittle crack that starts from the 
chevron notch root goes along the weld bead because of higher 
mechanical constraint near the notch root. Three kinds of steels 
were here used and welded by three kinds of welding methods: 
manual welding, submerged arc welding, and electro-gas welding. In 
order to search the correlation between Charpy impact test results 
and fracture toughness, Charpy tests by 2mm V-notch and chevron 
notch were conducted. The transition temperature of chevron notch 
is higher than that of 2mm V-notch because of higher mechanical 
constraint. With regard to the brittle fracture propagation arrest 
characteristics of welded steel plate, the following conclusions were 
obtained. It is possible to get the propagation-arrest characteristics of 
welded parts if the chevron notched ESSO specimen is used. 
Ksub(c) values of welded parts are strongly affected by the welding 
conditions, for example, heat input, presence of reinforcement, ge- 
ometry of fusion line. The fracture toughness of the welded part is 
considerably lower than that of the base metal. The correlation 
between Ksub(c) values and absorbed energy of Charpy impact test 
is not in agreement with the WES rule in Japan. 


— ee Ultrasonic data acquisition installation 

for basis and a ae nuclear pressure vessels. Gutmann, 
G.; Engl, G. (Krautkraemer G.m.b.H., Koeln (Germany, F.R.); 
Kraftwerk Union A.G., Erlangen (Germany, F.R. » 1976. 3p. 
= -760903—71). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

The safety of nuclear installations requires continuous safety 
inspections during construction and operation. Essential parts of this 
safety inspection are the basis and in-service inspections. For this 
purpose installation systems are used which allow an optimal state- 
ment to be made regarding the conditions of tested components. 


43153 (INIS-mf—3585) — ee of nuclear power plant piping 
welds by in-process acoustic emission monitoring. Prine, D.W. (Gen- 
eral American Transportation Co: Niles, Ill. General American 
Research Div.). 1976. 8p. (CONE-76(903--63). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

From 8. world conference on nondestructive testing; Cannes, 
France (6 Sep 1976). 

The results of using in-process acoustic emission monitoring 
on nuclear power plant piping welds are discussed. The technique 
was applied to good and intentionally flawed test welds as well as 
production welds, and the acoustic emission results are compared to 
standard NDT methods and selected metallographic cross-sections. 


43154 (RISO-M—1908) Some points of advanced alarm system 
design. Hollo, E. (Research Establishment Risoe, Roskilde (Den- 
mark)). Jan 1977. 16p. Dep. NTIS (US Sales Only), PC A02/MF 
A0l. 


5 refs. 

A description is given of some of the more relevant questions 
relating to advanced alarm systems for nuclear power plant installa- 
tions. The development of such alarm systems embodies three main 
tasks: development of formal alarm handling methods, design of 
alarm patterns, development of alarm analysis systems. The major 
aspects of these tests are dealt with and the close relation between 
the alarm analysis and the plant disturbance analysis procedure is 
emphasized. 
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43155 (HB—9586) Automation of nondestructive test methods 
and electronic data acquisition. Hoeller, P. Translated from Material- 
pruefung; 16: No. 12, 388-389(1974). 13p. 

Proposed methods or combination of methods of automated 
re-testing of pressure vessels at atomic power stations and of similar 
high-safety installations are discussed. 


43156 Structural design and dynamic analysis of underground 
nuclear reactor containments. Kierans, T.W.; Reddy, D.V. (Memorial 
Univ. of Newfoundland, St. John’s (Canada)); Heale, D.G. (College 
of Trades and Technology, St. John’s, Newfoundland, Canada). pp 
J2/5 1-10 of In Structural mechanics in reactor technology. Vol. 4. 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 
(1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Present actual experience in the structural design of under- 
ground containments is limited to only four relatively small reactors 
all located in Europe. Thus proposals for future underground reac- 
tors will depend on a) the transposition of applicable specifications, 
constraints, and criteria from existing surface nuclear power plants 
to me. pa and b) the use of many years of experience in the 
struct design of large underground cavities and cavity complexes 
for other purposes such as mining, hydropower stations etc. The 
paper is based on the application of the above considerations in the 
recent input of the first two authors for the Underground Contain- 
ment sub-section of the Seismic Task Group Report to the ASCE 
Committee for Nuclear Structures and Materials. 


43157 Method of solution of the elastic-plastic thermal stress 
problem. Rafalski, P. (Institute of Nuclear Research, Warsaw 
(Poland)). pp L2/5 1-8 of In Structural mechanics in reactor technol- 
ogy. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The work method is an improvement of the numerical tech- 
nique for calculating the thermal stress distribution in an elastic- 
plastic structural element. In the first part a new method of solution 
of the thermal stress problem for the elastic-plastic body is present- 
ed. In the second part a particular numerical technique, based on the 
above method, for calculating the stress and strain fields is proposed. 


43158 Elastic-plastic analysis using an efficient formulation of 
the finite element method. Aamodt, B.; Mo, O. (Norske Veritas, 
Oslo). pp M2/7 1-12 of In Structural mechanics in reactor technol- 
ogy. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Based on the flow theory of plasticity, the von Mises or the 
Tresca yield criterion and the isotropic hardening law, an increment- 
al stiffness relationship can be established for a finite element model 
of the elasto-plastic structure. However, instead of including all 
degrees of freedom and all finite elements of the total model in a 
nonlinear solution process, a separation of elastic and plastic parts of 
the structure can be carried out. Such a separation can be obtained 
by identifying elastic parts of the structure as ‘elastic’ superelements 
and elasto-plastic parts of the structure as ‘elasto-plastic’ superele- 
ments. Also, it may be of advantage to use several levels of superele- 
ments in modelling the elastic parts of the structure. For the ‘elasto- 
plastic’ superelements the specific plastic computations such as up- 
dating of the incremental stiffness matrix and su uent reduction 
(i.e. static condensation of all degrees of freedom being local to the 
superelements) have to be carzied out repeatedly during the nonlin- 
ear solution process. The solution of the nonlinear equations is 
performed utilizing a combination of load incrementation and equi- 
librium interations. The present method of analysis is demonstrated 
for two larger examples of elasto-plastic analysis. 


43159 Computer analysis of multicircuit shells of revolution by 
the field method. Cohen, G.A. (Structures Research Associates, 
Laguna Beach, Calif., USA). pp M3/3 1-11 of In Structural mechan- 
ics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) (Bundesan- 
stalt fuer Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The field method has been presented previously for shells of 
revolution with open branched meridians. The main purpose of the 
present paper is to extend this work to the case of meridians which 
contain circuits. Also, a new method for the treatment of arbitrary 
kinematic constraints is presented. 


43160 EURDYN, finite element codes for dynamic analysis of 
large-displacement, small-strain problems with material non-linearities. 
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Donea, J.; Giuliani, S. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre). pp M2/5 1-10 of In Structural 
mechanics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A brief description is given of three finite elements programs 
(EURDYN) designed for the nonlinear transient dynamic analysis of 
two and three-dimensional structures. The finite element library of 
EURDYN/1 includes the constant-strain triangle, a rectilinear beam 
and a conical shell. The convected co-ordinate formulation for these 
elements is that of Belytschko et al. EURDYN/2 is based on 8-node 
isoparametric elements with or without curved sides. Plane stress, 

lane strain and axisymmetric responses can be obtained. 
EURDYN/3 computes the Kirchhoff-type dynamic response of 
three-dimensional thin shells. Spatial discretization is achieved by 
means of triangular, flat-plate bending elements to which a homo- 
geneous membrane deformation field has been added. Several nu- 
merical examples are presented illustrating the transient dynamic 
responses obtained with the three versions of EURDYN. 


43161 UNCLE finite element scheme. Enderby, J.A. (UKAEA 
Reactor Group, Risley). pp M1/5 1-13 of In Structural mechanics in 
reactor technology. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

This paper describes, in outline, a completely general finite 
element scheme, implemented in the UKA Reactor Group. 
UNCLE is not a complete, self-contained program. It is a framework 
of routines that provide the common services “yey by all general 
pu: finite element programs, whether for heat transfer, stress 

ysis or any other linear or piece-wise linear) problem. 


43162 Reduced finite element systems in dynamics which retain 
full rate of convergence. Hughes, T.J.R.; Taylor, R.L.; Hilber, H. 
(California Univ., Berkeley (USA)). pp M1/9 1-14 of In Structural 
mechanics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In this paper the authors discuss the developments made for 
reducing the size of finite element eigenvalue problems. Briefly, this 
technique is based upon a variational theorem in which it is admissa- 
ble to describe the inertial properties of continua by way of indepen- 
dent displacement, velocity and momentum fields. By way of this 
theorem one is able to design, in the present paper, finite element 
systems of reduced size, for the entire spectrum of dynamic problems 
in solid continua, which retain the full order of convergence of 
systems employing ‘consistent’ mass matrices. In particular one is 
able to make precise the engineering intuition regarding the ‘ineffi- 
ciency’ of rotatory degrees of freedom in dynamics, i.e. for the 
common beam, plate and shell elements, rotatory degrees of freedom 
may be entirely eliminated while retaining full rate of convergence. 


43163 Development and use of a piece-wise continuous finite 
element for plate and shell analysis. Jobson, D.A.; Knowles, J.A. 
(UKAEA Reactor Group, Risley). pp M3/5 1-10 of In Structural 
mechanics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The implementation of general purpose programs for the 
numerical analysis of plate and shell structures calls for the adoption 
of finite element stiffness expressions which take into account of 
both lateral distortion and membrane action. It is important that 
design-oriented programs of the above kind be perfectly general. In 
particular the element behaviour must be independent of the choice 
of base axes, and not prone either to singularities or to doubts over 
convergence with successive mesh refinement. The basic elements 
should also be mathematically isotropic and the imposition of rigid 
body displacements should not cause self-straining. Ideally the pro- 
gram should allow the assembly of a wide variety of elements, 
oriented in any conceivable way and of a freely chosen shape. The 
present paper documents a procedure for synthesising the latter from 
a three node primary element which satisfies the above requirements. 


43164 Implementation of advanced finite element technology in 
structural analysis computer codes. Kohli, T.D.; Wiley, J.W.; Koss, 
P.W. (Bechtel Corp., Los Angeles, Calif. (USA)). pp M1/4 1-9 of In 
Structural mechanics in reactor ere Vol. 5. Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Germany, 
FR). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
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Advances in Soe element technology over the last several 
years have been rapid and have naaey outstripped the ability of 
purpose programs in the public domain to assimilate them. 
a result, it has become the burden of the structural analyst to 
incorporate these advances himself. This paper discusses the imple- 
mentation and extension of specific technological advances in Bech- 
tel structural analysis programs. In general these advances belong in 
two categories: (1) the finite elements themselves and (2) equation 
solution algorithms. Improvements in the finite elements involve 
increased accuracy of the elements and extension of their applicabil- 
ity to various specialized modelling situations. Improvements in 
solution — have been almost exclusively aimed at expanding 


problem solving capacity. 
43165 ny processing of measurements on a 
tests. Montfort, C. (Societe 


portable computer for cyclic 
de Controle Technique et d’Expertise de la Construction, Paris, 
France); Vrillon, B. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service des Etudes Mecaniques et 
miques). pp L6/8 1-13 of In Structural mechanics in reactor technol- 
ogy. Vol. 5. Jae; _——- (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin ( y, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Strain-gage measures give 3 extensions from which must be 
calculated: (1 ¢ components of the 3 follo tensors: Stress 

sigmasub(ij), elastic strains (epsilonsub(ij) plastic strains 
(palonsbtip. the total strain being equal to the sum of the two 

ones. (2) The equivalent oar state sigma, epsilonsub(e), 

pa ee ). It makes it ible to refer to the traction test which 
is, most generally, the only reference. In order to obtain this result, 
an elastoplastic theory must be used. It is also necessary to know or 
estimate the initial state of the material. The authors have developed 
an algorithm with a view to employing it on a portable computer. 
They have applied it to different cyclic tests with large deformation 
up to the very collapse of the structure. 


43166 Evaluation of time integration 
sponse of nonlinear structures. Park, K.C. (Lockheed Mis- 
siles and Space Co., Palo Alto, Calif. (USA). Lockheed Palo Alto 


Research Lab). ”p MI1/2 1-12 of In Structural mechanics in reactor 
eer o eM 


Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
Pp lin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Ho a (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 1975). 

Recent developments in the evaluation of direct time integra- 
tion methods for the transient response analysis of nonlinear struc- 
tures are presented. These developments, which are based on local 
stability considerations of an integrator, show that the interaction 
between temporal —- size and nonlinearities of structural systems 
has a pronounced effect on both accuracy and stability of a es 
time integration method. The resulting evaluation technique is ap- 
plied to a model nonlinear problem, in order to: 1) demonstrate that 
it eliminates the present costly process of evaluating time integrator 
for nonlinear structural systems via extensive numerical experiments; 
2) identify the desirable characteristics of time integration methods 
for nonlinear structural problems; 3) develop improved stiffly-stable 
methods for application to nonlinear structures. Extension of the 
methodology for examination of the interaction between a time 
integrator and the approximate treatment of nonlinearities “7 as 
due to 2 Poa or incremental solution procedures) is 


43167 pees a8 ene cots te pet ee BS 
elements. Pian, T.H.H.; Spilker, R.L.; Lee, S.W. (Massachusetts Inst. 
of Tech., Cambridge (USA). 2). pP M2/1 1-9 of In Structural mechan- 
ics in reactor technolo; 5. Jaeger, T.A. (comp.) (Bundesan- 
stalt fuer Materialprue'’ » Bestin (Germany, F.R.)). Amsterdam, 
The Netherlands; orth-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A formulation is presented of incremental finite element solu- 
tions for both initial stress and initial strain problems based on 
modified complementary energy principle with relaxed inter-element 
continuity requirement. The as g finite element model is 
the assumed stress hybrid model which has stress parameters in the 
interior of each element and lacements at the individual nodes as 
unknowns. The formulation includes an important consideration that 
the states of stress and strain and the beginning of each increment 
may not satisfy the equilibrium and compatibility equations. These 
imbalance and mismatch conditions all lead to correction terms for 
the pe a pgeren nodal forces of the matrix equations. The initial stress 

— to ee ee 4 —. The initial 
is applied to lyses with steady-static creep or 
with transient creep under pa tee rule. 


43168 Welding stress analysis with elastoplastic finite elements. 
Radaj, D. (Daimler-Benz A.G., Stuttgart (F.R. Germany). pp M2/6 
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1-17 of In Structural mechanics in reactor technology. Vol. 5. 

Jaeger, T.A. (comp.) (Bundesanstalt fuer Material Berlin 

a y, F.R.)). Amsterdam, The Netherlands; North-Holland 
). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper presents and systematizes the status of research and 
development in the field of thermo-inelastic element analysis of 
welding stresses and initiates further developments. Intensive work 
in this field is underway both in Japan and in the U.S.A. The 
International Institute of Welding is sponsoring a special working 
group for it. After reviewin ¢ historical development of the 
numerical methods, the complete incremental stress strain tempera- 
ture relation is given comprising elastic, thermal, phase change, 
initial and plastic strain with temperature t material param- 
eters. Examples for the finite element welding stress analysis are 
given. Seam welding idealized as a quasistationary process as pro- 
posed by the author is discussed in detail. Different plastic zones are 
——_ from the welding heat source resulting from different 

ture, loading and unloading conditions. The ree nape 
1 is highly suited for analyzing the 3-di 
state in seam welds initiating cold cracks and brittle fracture. 


43169 Triangular plate bending finite elements for the dynamic 
response of thick plates including shear and rotatory inertia effects. 
Ramani, D.T. (Motor-Columbus Ingenieurunternehmung A.G., 
Baden (Switzerland)). pp M2/8 1-17 of In Structural mechanics in 
reactor ee See Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer 

a , Berlin (Germany, F.R.)). Amsterdam, The Neth- 
— orth- olland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Thick flat plate-type structural components, such as end 
perforated plates in steam generators or lower and upper grid plates 
in reactor vessel, are frequently subjected to — time-depen- 
dent random loading. The finite element technique been applied 
here to determine dynamic response of thick isotropic solid and 
perforated plates subjected to complex superimposed loading. The 
present investigation is primarily related to development of three 
conforming triangular plate bending finite elements considering 
Mindlin's and Reissner’s theories as well as an exact small deforma- 
tion elasticity solution and including the effects of transverse shear- 
ing deformation and rotatory inertia on flexural motions in the 
response analysis of moderately thick elastic plates. The finite ele- 
ments are modelled on the basis of a set of trilinear displacement 
functions, representing a corresponding nodal degrees of freedom 
system in a continuum. These functions are utilized for developing 
stiffness and mass matrices in each case. 


43170 Finite elemen systems designed for structural 
software sharing. Po mee E. Stiga Uni Univ. (TH) (Germany, F.R.). 
Inst. fuer Statik und der Luft- und 
Raumfahrtkonstruktionen). pp M1/7 of I In Structural mechanics in 
reactor technology. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Materialprue , Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North- olland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43171 Finite element analysis for thin shells based on direct 
solution of shell equations. Sutcliffe, W.J. (Liverpool Univ. (UK). 
Dept. of Mechanical Engineering). pp M3/4 1-9 of In Structral 
mechanics in reactor technology. Vol. 5. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Material ~ ae Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Stress analysis using finite element methods is commonly 
explicitly based on sone extremum energy principle. However, 
historically and conceptually, the finite element method has been 
formulated directly in terms of known nodal stiffnesses of the chosen 
elements. For thin shell elements, such nodal stifnesses are embodied 
in various systems of well tried shell equations. Finite element 
solutions for a number of shell structures have been obtained by 
satisfying such shell equations at the nodes. A description of the 
method is given and cylinders, spheres and toroids have been ana- 
lysed with th loads, which have included edge and pressure forces and 
both symmetrical and unsymmetrical cases. 


43172 bene dynamic and inelastic analysis of shells of revo- 
lution: a survey of programs. Svalbonas, V. (Franklin Inst. Research 
Labs., Philadelphia Pa. (USA)). pp M4/7 of In Structural mechanics 
in reactor technology. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt 
fuer Material — Berlin (Germany, F.R.)). Amsterdam, The 
Netherlands; North olland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
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Published in summary form only. 


43173 Second generation finite element computer program for 
stress analysis. Szabo, B.A. (Washington Univ., St. Louis, Mo. 
(USA)). pp M1/3 1-8 of In Structural mechanics in reactor technol- 
ogy. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A second generation finite element computer program for 
stress analysis is under development. Incorporated in the computer 
program are finite elements which satisfy the completeness and 
continuity requirements for arbitrary order —_ ial approximat- 
ing functions. The distinguishing feature of the new algorithm is that 
it permits the user to exercise control over both the number of finite 
elements and the order of approximation over each element. Conse- 
quently, it is not necessary to define more finite elements than 
needed to specify the geometry of a structure. The order of polyno- 
mial approximating functions may be chosen either directly or 
indirectly; by specifying the required level of precision in terms of 
the quantities of interest (i.e. stresses, deflections, etc.). An automat- 
ed iterative process then seeks the degree of approximation which 
corresponds to the specified level of precision. 


43174 Computational performance of nonlinear structural analy- 
sis by the finite element method. Takeda, H.; Watanabe, T. (Century 


Research Center Corp., Chuo-ku, Tokyo, Japan); Kano, T. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). pi 

M2/4 of In Structural mechanics in reactor technology. Vol. 5. 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 
(1975). 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


43175 Process for adapting a heat source and a thermal machine 
by temporary heat storage. Cahn, R.P.; Nicholson, E.W. (to Exxon 
Research and Engineering Co.). French Patent 2,295,537/A/. 15 
Dec 1975. 24p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 16 Dec 1974, US 

The process described is intended to ensure the efficient use 
of the heat from a nuclear reactor or from a furnace burning fossil 
fuel at constant power, and of a boiler in a power station comprising 
a multi-stage steam turbine, the steam extracted from the turbine 
being used for pre-heating the boiler feed water. This process is most 
flexible with a varying load. It includes the high temperature storage 
of the excess heat energy in a low vapor pressure storage liquid 
(hydrocarbon oils, molten salts or liquid metals) at atmospheric 
pressure when the demand is low; then, when the energy demand is 
at its height, the reduction of steam extraction from the turbine with 
simultaneous utilisation of the hot heat storage liquid for the various 
maintenance heating functions of the power station by heat ex- 
change, so that the heat can expand totally in the turbine with 
generation of energy. 


43176 Analysis of test data on PVRC specification no. 3, ultra- 
sonic examination of forgings, Revisions I and II. Buchanan, R.A. 
Birmingham, AL; Univ. of Alabama (1976). 17p. 

It is the purpose of this report to review, analyze and draw 
conclusions from data ay ge by Task Group IV members in 
efforts to test the validity of the procedures ~ Sale by PVRC 
Specification No. 3, Revisions I and II. This specification covers the 
examination procedures for the pulse-echo ultrasonic examination of 
steel forgings by the longitudinal and angle beam techniques. This 
specification is to be used on all commercial nuclear reactor forgings 
ordered to ASTM Specifications A508 and A541. 


43177 Analysis of the nondestructive examination of PVRC 
plate-weld specimen 251j. Part A. Buchanan, R.A. Birmingham, AL; 
Univ. of Alabama (1976). vp. 

During the fabrication of PVRC plate-weld specimen 251J, 
fifteen welding defects were deliberately introduced. After fabrica- 
tion, the specimen was ultrasonically examined for welding defects 
by a number of different teams. Two different PVRC procedures for 
ultrasonic examination were followed by the teams in their evalua- 
tions of the specimen. In this report, the two procedures are referred 
to as the old and new PVRC procedures. After plate-weld —_ 
251J had been ultrasonically examined by teams employi th the 
old and new procedures, a 3/16 in. cladding was applied to one 
surface. The specimen was then reexamined using the new PVRC 
procedure. Finally, the specimen was submitted to a radiographic 
examination. The new PVRC ultrasonic examination procedure dif- 
fers from the old procedure in that its requirements are more 
exacting. 
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43178 Nondestructive pressure vessel testing by acoustic emis- 
sion. Stahlkopf, K.; Green, A. (EPRI, Pressure Vessel Technol 
Program, Palo Alto, Calif). EPRI J.; 1: No. 1, 20-23(Feb 1976). 

Acoustic emission may augment ultrasonics in — 
integrity of nuclear reactor pressure vessels. This article describes a 
research program to evaluate the use of acoustic emission by corre- 
lating acoustic emission sources with potential defect sites found by 
ultrasonic inspection. The critical objective is to attain the capability 
gaat between significant and nonsignificant signals. 10 
refs. 


43179 Pruefumfang fuer Hebezeuge in kerntechnischen Anlagen. 
Weisungsbeschluss 4. Herford; Maximilian-Verl. (May 1976). vp. (In 
German). 

16 refs. 

During in-service inspections of lifting appliances, the test 
specifications, principles, and guidelines included in the technical 
rules are to be applied for the inspection of elevators and cranes. In 
annex | these specifications, principles, and guidelines are compiled. 
For lifting appliances in nuclear installations, which according to 
KTA rule 3902, edition 11/75, have to meet additional and more 
rigorous requirements, no. 10.3 is relevant. In nos. 2 and 3 of this 
direction, those in-service inspections are listed in detail which go 
beyond the general requirements according to no. 10.3.3 rule KTA 
3902, edition 11/75. The extent of the inspections has to be set up 
between licensee and inspecting expert in a program for in-service 
inspections. 


43180 Thermodynamic analysis of the process of reduction of 
humidity in the flow-through part with saturated steam. Gokhshtein, 
D.P. Energomashinostroenie; No. 7, 22-24(Jun 1976). (In Russian). 

A simple relation is established between various methods of 
reducing the moisture content in steam (by means of intermediate 
steam superheating or separation) on the one hand and savings in 
heat consumption on the other. Application of the entropy method 
for this purpose is shown. 


43181 State of stress of cylindrical shells with shifted butt ends at 
the welded joint. Ergorov, M.F.; Akulov, A.K.; Kuz’min, Yu.S.; 
Shul’tsev, D.N. Energomashinostroenie; No. 7, 25-26(Jun 1976). (In 
Russian). 

When large-diameter shells are welded in production condi- 
tions, it is difficult to ensure ideal fitting of butt-jointed edges. The 
state of stress in such conditions is analyzed. Diagrams for the 
determination of the coefficients of increase of meridional and annu- 
lar stresses by means of the geometric parameters of the welded joint 
are presented. 


43182 Quality assurance requirements in American standards for 
pressure vessels. Holly, L.; Mayer, K.H.; Stokes, J.W. Energie; 28: 
No. 9, 255-257(Sep 1976). (In German). 

A description is presented on methods conducted in the 
United States to increase the reliability of pressure vessels used for 
nuclear power plants. Guidelines for testing and quality control 
methods are summarized. 13 refs. 


43183 Some current problems of signal analysis in noise diagnos- 
tics for early detection of malfunctions. Grabner, A.; Liewers, P.; 
Schumann, P. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic)). Kernenergie; 19: No. 12, 
362-366(Dec 1976). (In German). 

Noise — is already routinely applied to some known 
and dominant effects in early detection of functions. However, 
the great number of existing noise sources generally complex 
problems of si analysis ro se the difficulty of isolating the 
single effect from the signals. Using control rod motions as an 
example it is shown that there is no universal procedure of si 
analysis for decoding the information contained in a signal, 
however, the application of various model-oriented analytic proce- 
dures may be successful. 


FUEL ELEMENTS 


43184 (CEGB-RD/B/N—3512) Deformation and rupture of 
Zircaloy-2 tubes during transient heating. Clay, B.D.; Healey, T.; 
Redding, G.B. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). Aug 1976. 15p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

The deformation behaviour of internally pressurised zircaloy 
tubes during transient heating is described. The use of high resolu- 
tion photographic technique has enabled the progressive increase in 
tube diameter to be monitored continuously up to the occurrence of 
rupture. The observed response is com) with the behaviour 
predicted by an analytical model in which thermal expansion and 
thermally activated creep are considered to be the principal defor- 
mation modes. Agreement between prediction and observation is 
satisfactory for strains in excess of 2% when deformation occurs 
entirely in the alpha phase range or at temperatures above 970°C. 
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However, further improvement in the predictive capability of the 
model is dependent on the acquisition of additional material property 
data. In particular, the mode of tube deformation during the early 
stages of transient heating and the creep behaviour of duplex (a + 
B) phase zircaloy require further investigation. 


43185 Effect of steam oxidation on the strain of fuel sheathing at 
high temperature. Hunt, C.E.L.; Foote, D.E.; Grant, D. Chalk River, 
Ont.; Atomic Energy of Canada Ltd. (1976). 20p. 

Extensive data on the strain behavior of fuel sheathing tested 
in vacuum was published by Hardy in 1973. The current work 
extends these data to include the effects of a steam atmosphere. At a 
heating rate of 25$degree$C s$sup -1$ steam had little effect on the 
results at hoop stresses of 12 MPa because the time available for 
oxidation was too short. At 6 MPa hoop stress there was a marked 
difference between steam and vacuum results. The evidence suggests 
that, provided no cracks develop, the growing oxide and/or the 
oxygen stabilized $alpha$-phase zirconium layers rapidly take up the 
load as their combined thickness increases from 6 to about 30 
$mu$m. At this stage, when relatively little oxygen has diffused into 
the underlying $beta$-phase, straining ceases, at a value of 4 percent 
or less. If the stress is high enough to crack the oxide and $alpha$- 
phase layers in one or several places, the load is transferred to the 
still relatively weak $beta$-phase over a gage length defined by the 
opening cracks. Within these short e lengths, the tube wall 
rapidly necks. The total circumferential strain, therefore, depends on 
the summation of the crack widths, which to a first approximation 
will depend on the number of cracks. 7 refs. 


43186 Theoretical basis for a transient thermal elastic-plastic 
stress analysis of nuclear reactor fuel elements. Hsu, T.R.; Bertels, 
A.W.M.; Banerjee, S.; Harrison, W.C. Chalk River, Ont.; Atomic 
Energy of Canada Ltd. (1976). 67p. 

The analysis developed is basically a finite element heat 
transfer and elastic-plastic stress analysis. Initial geometry of the fuel 
structure, and material properties as functions of temperature, irra- 
diation, and strain rate (for mechanical properties) are required as 
input. A new constitutive equation is proposed to incorporate both 
the temperature and strain rate dependence of material properties. 
Case studies illustrate capabilities of the analysis. The theory forms 
the basis for the second generation AECL fuel model codes 
FULMOD (for normal operation) and FAXMOD (for accident 
analysis). 13 refs. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 43346, 43405 


43187 (EPRI-NP—254(Vol.2)) Study of remote multiplexing for 

plan Final report. Volume II. Documentation and 

requirements, Kinginger, J. (United 

gineers and Constructors, Inc., Philadelphia, Pa. (USA)). Jul 
1976. 479p. Dep. NTIS, PC A21/MF AO1. 

The objective of the report is to establish the groundwork for 
electric utilities to determine which type of Remote Multiplexing 
System (RMS), if any, is most suitable for a specific application in a 
particular power plant. More specifically, the two basic tasks cov- 
ered by the volume are: (1) collection of instrumentation and wiring 
requirements for five generic types of power plants: a Westinghouse 
PWR, Combustion ineering P Babcock and Wilcox PWR, 
General Electric BWR, and fossil fueled plant; and (2) establishment 
of basic RMS categories which are applicable to the above generic 
plants and to define their functional requirements. 


43188 (MRR—160) Proceedings of the IAEA/NPPCI special- 
ists’ on use of computers for protection systems and automatic 
control. (SEE CODE- 2795670 Technische Univ. Muenchen, Garch- 
ing (Germany, F.R.). Lab. fuer Reaktorregelung und ensicher- 
ung). Jul 1976. 654p. (In French and English). (CONF-760575—). 
Dep. NTIS (US Sales Only), PC A99/MF A01. 

From IAEA/NPPCI specialists meeting on use of computers 
for protection systems and automatic control; Neuherberg/Mun- 
chen, German, Federal Republic of (F.R. Germany) (11 May 1976). 

The thirty-four papers presented at the meeting deal with the 
application of process computers for supervision, automatic control 
and protection of nuclear power plants. The papers were separately 
abstracted and indexed. (DG) 


43189 (RLO—2225-T34-8) Sodium boiling detection in LMFBRs 
(Phase I). Semifinal Albrecht, R.W.; McCormick, N.J. 
(Washington Univ., Seattle (USA). t. of Nuclear 3": 
12 Jul 1976. Contract EY-76-S-06-2225-034. 61p. Dep. Ss, 
A04/MF AOI. 

Included are sections dealing with the KNK-II sodium boil- 
ing experiment, sodium boiling detection instrumentation for large 
L R plants, and recommendations for EBR-2 experiments. 
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43190 (WARD-SCT—9) FFTF control rod systems environmen- 
tal life test report. McKinney, J.L.; Kleiss, N.J. (Westi 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Dec 
1976. Contract EY-76-C-14-2171. 515p. AT. 

In-sodium tests were conducted to demonstrate the satisfac- 
tory performance of a prototypic FFTF control rod assembly under 
various operational parameters. These included normal motor driven 
rod insertions and withdrawals, start/stop cycling, and —_ rod 
drops (SCRAMS) with the control rod positioned in four different 

i t configurations while exposed to a matrix of prototypic 
ium flowrates and temperatures. The results of all four test phases 
evidenced table performance of the control rod based on 
comparison of SCRAM performance data with the system require- 
ments. 


Principal control loops of the Loviisa Nuclear Power Plant 
in Finland. Salminen, P.; oA P.; Vinter, M.; Kriig, D.; 
Kopylov, I.B.; Naumov, A.V.; Ol’shevskii, Yu.N. (Imatran Voima, 
He i, Finl). Teploenergetika (Moscow); No. 8, 7-14(Aug 1976). (In 
Russian). 
of automatic control of the capacities of the 
power unit, turbines and reactors, as well as of the pressure and level 
control in the volume compensator and steam generators of the 
Loviisa nuclear power plant in Finland are described. The automatic 
control system is designed to control nuclear power plants in differ- 
ent modes of operation, including regulation of the frequency and 
capacity of the electric power system. A method of calculation of 
the dynamics is set forth and principal results of calculation are 
presented. 


43192 Neutronic reactor. Wende, C.W.J. (to Energy Research 
and Development Administration). US Patent 3,975,233. 17 Aug 
1976. Filed date 10 Sep 1952. 6p. 

PAT-APPL-308,768. 

A safety rod for a nuclear reactor has an inner end portion 
having a gamma absorption coefficient and neutron capture cross 
section approximately equal to those of the adjacent shield, a central 
portion containing materials of high neutron vapture cross section 
and an outer end portion having a gamma absorption coefficient at 
least equal to that of the adjacent shield. 


43193 Temperature actuated shutdown assembly for a nuclear 
reactor. Sowa, E.S. (to Energy Research and Development Adminis- 
tration). US Patent 3,976,543. 24 Aug 1976. Filed date 14 Nov 1975. 


PAT-APPL-631,969. 

Three identical bimetallic disks, each shaped as a spherical 
cap with its convex side composed of a layer of metal such as 
molybdenum and its concave side composed of a metal of a relative- 
ly higher coefficient of thermal expansion such as stainless steel, are 
retained within flanges attached to three sides of an inner hexagonal 
tube containing a neutron absorber to be inserted into a nuclear 
reactor core. h disk holds a metal ball against its normally 
convex side so that the ball projects partially through a hole in the 
tube located concentrically with the center of each disk; at a 
predetermined temperature an imbalance of thermally induced 
stresses in at least one of the disks will cause its convex side to 
become concave and its concave side to become convex, thus pulling 
the ball from the hole in which it is located. The absorber has a 
conical bottom supported by the three balls and is small enough in 
relation to the internal dimensions of the tube to allow it to slip 
toward the removed ball or balls, thus clearing the unremoved balls 
or ball so that it will fall into the reactor core. 7 claims, 5 figures. 


43194 Magnetic latch trigger for inherent shutdown assembly. 
Sowa, E.S. (to Energy Research and Development Administration). 
US Patent 3,976,540. 24 Aug 1976. Filed date 3 Apr 1975. 6p. 

PAT-APPL-564,926. 

An inherent shutdown assembly for a nuclear reactor is 
provided. A neutron absorber is held ready to be inserted into the 
reactor core by a magnetic latch. The latch includes a magnet whose 
lines of force are linked by a yoke of material whose Curie point is at 
the critical temperature of the reactor at which the neutron absorber 
is to be inserted into the reactor core. The yoke is in contact with 
the core coolant or fissionable material so that when the coolant or 
the fissionable material increase in temperature above the Curie 
point the yoke loses its magnetic susceptibility and the magnetic link 
is broken, thereby causing the absorber to be rel into the 
reactor core. 6 claims, 3 figures. 


43195 Damper mechanism for nuclear reactor control elements. 
Taft, W.E. (to Energy Research and Development Administration). 
US Patent 3,980,519. 14 Sep 1976. Filed date 4 Jun 1974. 6p. 

PAT-APPL-476, 183. 

A damper mechanism which provides a nuclear reactor con- 
trol element lerating function at the end of the scram stroke is 
described. The total damping function is produced by the combina- 
tion of two assemblies, which operate in sequence. First, a tapered 
dashram assembly decelerates the control element to a lower veloc- 
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ity, after which a spring hydraulic damper assembly takes over to 
complete the final damping. 3 claims, 2 figures. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 44001, 44059 


43196 (BNWL—2151) Evaluation of Haddam Neck (Connecticut 
Yankee) Nuclear Power Plant, environmental impact prediction, based 
on monitoring programs. Gore, K.L.; Thomas, J.M.; Kannberg, L.D.; 
Mahaffey, J.A.; Waton, D.G. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Dec 1976. Contract EY-76-C-06-1830. 
222p. Dep. NTIS, PC A10/MF AOI. 

A study was undertaken by the U.S. Nuclear Regulatory 
Commission (NRC) to evaluate the nonradiological environmental 
data obtained from three nuclear power plants operating for a period 
of one year or longer. The document presented reports the second of 
three nuclear power plants to be evaluated in detail by Battelle, 
Pacific Northwest Laboratories. Haddam Neck (Connecticut 
Yankee) Nuclear Power Plant nonradiological monitoring data were 
assessed to determine their effectiveness in the measurement of 
environmental impacts. Efforts were made to determine if: (1) moni- 
toring programs, as designed, can detect environmental impacts, (2) 
appropriate statistical analyses were performed and if they were 
sensitive enough to detect impacts, (3) predicted impacts could be 
verified by monitoring ——— and (4) monitoring programs satis- 
fied the requirements of the Environmental Technical Specifications. 
Both preoperational and operational monitoring data were examined 
to test the usefulness of baseline information in evaluating impacts. 
This included an examination of the methods used to measure 
ecological, chemical, and physical parameters, and an assessment of 
sampling periodicity and sensitivity where appropriate data sets 
were available. From this type of analysis, deficiencies in both 
preoperational and operational monitoring programs may be identi- 
fied and provide a basis for suggested improvement. 


43197 Environment and the modern nuclear power plant. Adam, 
E.; Carl, H.; Schwarz, M. (Technische Univ., Dresden (German 
Democratic Republic). Sektion Energieumwandlung). Wiss. Z. Tech. 
Univ. Dresden; 25: No. 5, 1249-1254(1976). (In German). 

Environmental effects of nuclear power plants, i.e. waste heat 
and radioactive effluents, are briefly outlined. Safety considerations 
deal with the maximum credible accident and the design basis 
accident and lead to the conclusion that a combination of both 
concepts seems to be most appropriate. Reviewing the current status 
and trend of nuclear power plant development, it is stated that 
nuclear power is safe and does not affect the environment. Finally, 
safety engineering aspects of modern nuclear power plants with 
pressurized water reactors are discussed considering especially the 
prevention of loss-of-coolant accidents. 


43198 Environmental monitoring of nuclear power plants. Schwi- 
bach, J. (B 2 dheitsamt, Neuherberg/Muenchen (Germany, 
F.R.). Inst. fuer Strahlenhygiene). pp 233-240 of In Kernenergie und 
Umwelt. Aurand, K. (ed.) (Bundesg dheitsamt, Berlin (Germany, 
F.R.). Inst. fuer Wasser-, Boden- und Lufthygiene). Berlin; Schmidt 
(1976). (In German) 

A short outline of the BMI guideline (1974) on environmental 
monitoring as regards nuclear power plants (BWR, PWR). 


43199 Nuclear debate in the U.S. after the California referendum. 
Patermann, C. (Botschaft der Bundesrepublik Deutschland, Wash- 
ington, D.C. (USA)). Atomwirtsch., Atomtech.; 21: No. 11, 519- 
521(Nov 1976). (In German). 

29 refs. 

There were several reasons for the unexpectedly large major- 
ity in favour of nuclear energy in the California referendum . The 
most important reason for the positive result is the understanding of 
the necessity of supply, but the new legislation about construction 
and operation of nuclear power plants, which had been enacted 
shortly before, also contributed to it. This legislation mainly refers to 
the requirement to solve all waste management problems. Its accep- 
tance was seen as a victory by the opponents. 


43200 Environmentalists’ and business executives’ attitudes and 
information about the nuclear power controversy. Bass, B.M.; Bass, R. 
(Rochester Univ., N.Y. (USA)); Shapira, Z. Int. J. Environ. Stud.; 10: 
No. 2, 79-83(Jan 1977). 

To validate a baseline for an exercise dealing with the contro- 
versy over nuclear power, 38 environmentalists and 64 business 
executives completed a 24-item questionnaire of 12 attitudinal and 12 
information items. Reliabilities were .87 and .56 respectively. Envi- 
1onmentalists were strongly unfavourable to further nuclear plant 
development but business executives were neutral to favourable 
revealing some degree of social concern. Environmentalists were 
better informed and executives more uncertain but attitude and 
information were independent if group effects were held constant. 
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An additional sample of 49 college seniors in business administration 
responded like business executives. Their attitudes and information 
could be predicted (R = .60) from their tendency to keep up with 
current news and their personal assertiveness. 


43201 Pollution by poverty: the need for nuclear energy. Teller, 
E. (California Univ., Berkeley (USA)). Atom (London); No. 244, 14- 
17(Feb 1977). 

Lecture given at US Embassy, London on 21 Oct 1976. 

It is stated that this lecture reflects a ‘change of mind’ on the 
part of the author, and reasons for this change are indicated. The 
author is now an advocate of nuclear reactors. One reason is the 
very great safety so far associated with nuclear reactors operating in 
the USA; not one of these has so far damaged the health of anybody 
as far as is known. The safety record is unparalleled by any other 
method for producing energy. Reference is made to a book by 
Beckmann entitled "The Health Hazards of NOT Going Nuclear’. In 
this book it is asserted, amongst other things that solar energy is 
much more dangerous than nuclear energy; that coal is at least a 
hundred times more dangerous than nuclear power. A second reason 
is the rising need for power throughout the world. The author 
asserts that nuclear energy, in conjunction with conservation and the 
use of oil, gas, coal, solar energy, geothermal energy, wave energy, 
etc., could overcome the energy crisis and that nuclear energy on a 
big scale is the most economic and the cleanest source, and would 
interfere least with the environment. Activities of anti-nuclear or- 
ganisations in the USA are mentioned, but it is thought that the more 
people know about nuclear reactors the more they would favour 
them. Waste disposal is also discussed -also the fast breeder reactor. 
With regard to the latter, international collaboration is advocated, 
but the author does not subscribe to the contention that sooner or 
later such reactors will be essential if fission technology is to survive. 
The Candian CANDU reactor might be a useful alternative, irradiat- 
ing thorium. Sabotage receives attention, including the safeguarding 
of —— materials. Finally the proliferation of nuclear weapons is 
mentioned. 


SITING 


43202 (LBL—5921) Health and safety impacts of nuclear, geo- 
thermal, and fossil-fuel electric generation in California. Volume 5. 
Control of population densities surrounding nuclear power plants. 
Nero, A.V.; Schroeder, C.H.; Yen, W.W.S. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Jan 1977. Contract W-7405- 
ENG-48;CSERCDC-4-0123. 38p. Dep. NTIS, PC A03/MF AOIl. 

In view of the requirement that the California Energy Re- 
sources Conservation and a Commission must specify 
land-use/population-density control measures to be used in the vicin- 


ity of nuclear power plants being granted land use, the possible 
forms of such measures are examined. Since these measures must 
maintain population densities below Nuclear Regulatory Commis- 
sion criteria, if appropriate, NRC criteria for land use and population 


densities are given particular attention. In addition, a preliminary 
comparison of the cost of possible control measures with the re- 
duced potential for damage to the public health and safety is made, 
yielding the result that control measures within approximately one 
mile of the plant site may be justified, in certain cases, on a strictly 
cost-benefit basis. However, it is not clear whether controls over 
such a limited region would satisfy the legal mandate. 


43203 Problems of seismic microzoning in areas of nuclear power 
plants. Steinwachs, M. (Niedersaechsisches Landesamt fuer Boden- 
forschung, Hannover (Germany, F.R.)). pp K1/1 of In Structural 
mechanics in reactor een Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43204 Rational determination of the operational basis earthquake 
and its impact on overall safety and cost of nuclear facilities. Steven- 
son, J.D. (Case Western Reserve Univ., Cleveland, Ohio (USA)). pp 
K1/11 of In Structural mechanics in reactor technology. Vol. 4. 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
hw F.R.)). Amsterdam, The Netherlands; North-Holland 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43205 Nuclear sites of the next decade. Lebreton, J.C. (Electr de 
Fr). Rev. Energ.; 27: No. 287, 474-483(Oct 1976). (In French). 

The choice of a site for an industrial installation constitutes 
one of the most difficult problems to solve. In fact, there is no 
perfect solution, but among all the possible solutions, some are closer 
to a priori aims than others. The two aspects which characterize the 
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problem of sites are the technical aspect and the socio-political 
aspect. At least until 1985, the technical aspect is the one which 
conceals the least number of unknown factors. The years 1976 and 
1977 will be particularly si it for the policy of sites. A map of 
the distribution of the existing nuclear power plants in France and of 
the probable sites of future plants is given. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 42989 


43206 Radioactive effluents from nuclear power plants - waste air 
-. Schwibach, J. (Bundesgesundheitsamt, Neuherberg/Muenchen 
(Germany, F.R.). Inst. fuer Strahlenhygiene); Gans, I. (Bundesge- 
sundheitsamt, Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- 
und a val) pp 130-134 of In Kernenergie und Umwelt. 
Aurand, ed.) (Bundesgesundheitsamt, Berlin (Germany, F.R.). 
Inst. fuer ned Boden- und Lufthygiene). Berlin; Schmidt (1976). 
(In —— 7 ) 


gs. 
By means of the known radioactive release by German nucle- 
ar power plants, in model refraction, radiation exposure of the 
neighbouring population from fractional parts of 1 mrem/a until 
several mrem, and from < Iimrem for the entire population, is 
ascertained 

43207 Radioactive wastes from nuclear power plants - waste 
water -. Wolter, R. (Bundesgesundheitsamt, ~y (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthy, —_— ). pp 135-143 of In 
Kernenergie und Umwelt. Aurand, K. ( ) (Bun lesgesundheitsamt. 
Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- und Lufthy- 
giene). Berlin; Schmidt (1976). (In German) 

4 figs.; 1 tab.; 6 refs. 

An evaluation of the .* ulation exposure taken from the 
measurement of emissions made relatively easily for the 
drinking water pathway. Pry an example, the measured values of 
German nuclear power plants in the year 1973, then show an 
exposure of 0.05 mrem/a for the total population. 


ung der Strahlenexposition. W: 
a (Sep 1976). vp. (In German). 
tab. 


In nuclear power stations with PWRs and BWRs the follow- 
ing mixture of nuclides has to be assumed in predicting radiation 


—- by the vent air (percentage of nuclides): 5*Co-20, ®°Co-20, 
%Zn-10, 1**Cs-15, °7Cs-25, 1*Ce-8, ®Sr-1, Sr-1, 239Py and “°Py- 
0,002. With this nuclide spectrum, radiation exposures lying on the 
safe side are calculated. Iodine has to be considered separately. 


CHEMICAL AND THERMAL EFFLUENTS 


43209 Effects of heated effluent from power stations. Emmelin, 
L. (Univ and Inst of Technol, Lund, Swed). Energy Dig. (London) ; 
5: No. 2, 28-30(Apr 1976). 

Among the many problems that have been discussed in con- 
junction with the Swedish nuclear power program has been the 
environmental effects of the cooling water. 
focused on two aspects. One is the possible environmental damage 
done by the effluent and the other is the fact that there is an 
allegedly great source of energy which is just wasted with present 
technology. In Sweden, because of the availability of suitable coastal 
sites, water cooling is more attractive economically than in many 
other countries. This reports on some of the effects of heated 
effluents on the aquatic ecology. Algae growth may be modified and 
in turn may affect the species composition of commercially impor- 
tant fish. Increased temperatures can also increase disease and para- 
sitism ane fish and can also increase their swimming activity. In 
the Baltic there may be other negative consequences for fisheries 
including changes in species composition. It has been shown that the 
species composition changes to a dominance of commercially less 
important species in areas affected by heated effluent. As for utiliz- 
ing the heated effluents, there are plans to pipe hot water from the 
nuclear power station at Barseback to the cities of Lund and Malmo 
in southern Sweden. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 42976, 43190, 43253, 43270 


43210 (ANL—76-97) Investigations of materials 

relevant to the EBR-II system, FY 1976. Ruther, W.E.; K.J.; 
Shields, J.A.; Clark, A.F. (Argonne National Lab., Til. (USA)). Jan 
1977. Contract W-31- 109-ENG- 38. 44p. AT. 


NUCLEAR REACTOR TECHNOLOGY 4471 


The multiple failure of hydrogen-meter leak detectors was 
traced to the dissolution by hot sodium of lon — stringers of 
impurities in a stainless steel welding flange. failure of a two- 
ply-bellows-seal valve was attributed to an initial leak at a resistance 
seam weld on the sodium-side ply. A particulate filter on the 
secondary sodium system was b because of destruction of an 
internal gasket by hot sodium. The annual inspection of the steam 
plant produced no evidence of material degradation of the major 
components, but a thin shroud in the steam line disintegrated, 
probably because of vibration fatigue. The welds and heat-affected 
zones from a Croloy 2'/, Cr-1 Mo pipe showed no embrittlement 
after about 75,000 hr in service. A deliberately defected irradiated 
EBR-II subassembly duct was not deformed in a series of burst tests 
simulating the failure of fuel elements. Preliminary out-of-reactor 
experiments indicated the potential worth of a graphite column as an 
on-line trap for '°7Cs released into the primary sodium system. No 
stress corrosion of T 304 stainless steel was observed upon 
exposure to 100 percent NaOH for 4 months at 371°C. 


43211 (CEA-CONF—3608) Spent fuel scanning using the 

gamma spectrometry bench at Osiris. Power and burnup determina- 
tion. Son. Cerles, J.M.; Simonet, G. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Services des Piles). 1976. 18p. 
(In French). (CONF-761161—3). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From Seminar on in-situ use of gamma spectrometry for 
studying and monitoring the water-reactor spent fuels; Courbevoie, 
France (16 Nov 1976). 

The Saclay Nuclear Research Center is provided with an 
original gamma spectrometry facility located inside the pool of the 
Osiris reactor. It is intended for the gamma scanning of fuel elements 
irradiated in Osiris or elements of any other origin. The principal 
characteristics of this facility are given. Special emphasis is put on its 
capabilities and the various applications of gamma scanning to 
studying fission product behavior and determining the specific 
burnup and linear power of any spent fuel element. 


43212 (CEA-CONF—3662) In-pile y fuel scanning: apparatus 
and methods of developed at Siloe. Michel, F.; Perves, J.P.; 
Hairion, J.P. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France). Service des Piles). 5 Nov 1976. 28p. (In French). (CONF- 
761161—4). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Seminar on in-situ use of gamma spectrometry for 
studying and monitoring the water-reactor spent fuels; Courbevoie, 
France (16 Nov 1976). 

The detection facility of the in-pile y-scanning unit at Siloe is 
briefly described: shielding and collimation, scanning and detection 
bench. The data acquisition system is controlled by a MITRA-15 
computer connected —— a CAMAC system to the 4000 channel 
analyzer and to the control of the motors of the bench. The remote 
control of the whole set is achieved from the outer part of the 
containment. The autonomy of the y detection system at Siloe is 
achieved by integrating into the system an on-line processing pro- 
gram for a fast computation of the nuclide distributions in absolute 
value. The radial distribution of the fission products inside the fuel is 
one of the parameters determining the total absolute yield, from the 
self-absorption. 


43213 (HEDL-TC—824) Pressure drop measurements from fuel 

vibration. Test II. Thorne, W.L. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Apr 1977. Contract 
EY-76-C-14-2170. 22p. AT. 

Results of pressure drop data obtained during conduct of the 
fuel assembly vibration test-2 are presented. Analysis of fuel pin 
bundle data is included. The data are presented as Reynolds number 
versus friction factor based on overall hydraulic diameter for the rod 
bundle. Experiments were conducted in a FFTF prototypic 217-pin 

bundle. The fluid is water at approximately 100 to 
200°F and flow rates from approximately 5 to 650 gpm. 


43214 (HEDL-TI—76034-7) Boeing test report, 2-5613-7500- 
. Haug, D.L. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Dec 1975. Contract EY-76-C-14-2170. 64p. AT. 
Results are presented for the Thermal and Seismic Test Phase 
E-Liquid Carrying Pipe/Clamp Assembly. The testin a of 
subjecting the pipe/clamp assemblies with two candidate insulation 
materials to 1 100 thermal cycles with a simultaneous vibration input. 
Upon completion of the thermal/vibration test a high level seismic 
shock test was conducted. (DG) 


43215 (HEDL-TI—76034-10) Boeing test progress report, 
25613-74-804. Burlingame, D.A. (Hanford Engineering Bevelop 
ment Lab., Richland, Wash. (USA)). Aug 1974. Contract EY-76- 
14-2170. 33p. AT. 

Test data are presented from thermal cycling tests of a sodium 
pipe/clamp assembly for the FFTF reactor. (DG) 


43216 (HEDL-TI—76034-11) Boeing test progress report, ET 
25613-74-805. Haug, D.L. (Hanford Engineering Development Lab., 
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Richland, Wash. (USA)). Aug 1974. Contract EY-76-C-14-2170. 9p. 
AT. 


Test data are presented from thermal cycling tests of a liquid 
metal pipe-clamp assembly for the FFTF reactor. (DG) 


43217 (HEDL-TME—76-36) Core engineering technical pro- 
gress report, April, May, June 1976. Peterson, R.E. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Mar 1977. 
Contract EY-76-C-14-2170. 73p. AT. 

Progress is summarized in the following LMFBR-related 
areas: FFTF core physics, radiation and shield analysis, core design 
and test management, and vibration open test assembly. (DG) 


43218 (IEA—421) Evaluation of the increasing of radioactive 
wastes production at the Instituto de Energia Atomica, Brazil. Sawa- 
kuchi, R.S.; Sordi, G.A.A. (Instituto de Energia Atomica, Sao Paulo 
(Brazil). Divisao de Protecao Radiologica e Dosimetria). Jun 1976. 
23p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

This evaluation has the purpose of selecting a new method for 
radioactive waste disposal at the IEA (Brazil). A production growth 
pattern for radioactive waste was established. The growth of radio- 
active wastes produced at the IEA was estimated for the next ten 
years. 


43219 Stochastic method of determining the neutron spectral 
density of a zero power reactor, with injection of air bubbles. Matthey, 
M. (Ecole Polytechnique, Lausanne (Switzerland). Lab. de Genie 
Atomique). Helv. Phys. Acta; 49: No. 5, 769-772(29 Oct 1976). (In 
French). 

From Swiss Physical Society spring meeting; Bern, Switzer- 
land (8 Apr 1976). 

A stochastic formula based on the Chapman-Kolmogorov 
equation is used to describe the behaviour of the reactor. The 
external source of air bubbles is created by the intermediary of the 
vacuum ratio of reactivity variations and modifies the form of the 
neutron power spectral density. Analysis of the latter shows that, if 
the characteristics of the air bubble source are known, it is possible 
to determine the reactor vacuum ratio. 


43220 (INIS-mf—3522) Aqueous homogeneous suspension reac- 
tor project. Semiannual report for the period April 1 through Septem- 
ber 30, 1976. Kersten, J.A.H. (Keuring van Electrotechnische Mater- 
ialen N.V., Arnhem (Netherlands)). Nov 1976. 23p. Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

List of reports, 3 tables. 

During the period April 1 through September 30, 1976, the 
energy production of the KSTR reactor was rather small due to 
problems with the inventory determinations and a decrease of the 
critical temperature at power operation for which no explanation 
could be found. A study program in cooperation with the IAEA will 
be carried out on the status and prospects of thermal breeders. Work 
done on the investigation of KSTR samples is mentioned briefly. 


43221 (JAERI-M—6496) Reactivity measurement in a far-sub- 
critical fast system. III. Source jerk method. Nakano, M.; Mizoo, N.; 
Mukaiyama, T.; Cho, M. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1976. 21p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 

Experiments have been made to obtain the reliable values of 
reactivity of far subcritical fast systems. Of the five methods used for 
subcriticality measurements, the source jerk method is described. 
The five subcritical systems of -2S to -7S were constructed in FCA 
VI-2 B2 assembly using three kinds of pin clusters with 90% and 
80% enriched BsC. With five detectors placed in and out the 
assembly, reactivity of the systems was measured. The 14MeV 
neutrons from a Cockcroft-Walton accelerator were used as the 
external source. Position dependence of the measured reactivity is 
mainly caused by the singularity of the neutron source, but not by 
that of the B,C pin cluster. A position dependent detector efficiency 
is introduced to take into consideration of the difference in flux 
distribution between the state of ‘source in’ and that after the source 
"jerked out’. 


43222 (JAERI-M—6505) Determination of the capacity of a 
helium purification system for the OGL-1 gas loop. Tone, H. (Japan 
Atomic Energy Research Inst., Tokyo). Apr 1976. 18p. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

The OGL-1 high temperature gas loop which will be con- 
structed in JMTR before the beginning of 1977, is a test facility to 
develop structural materials and fuels of HTGR. The OGL-1 gas 
loop uses helium gas as coolant, and graphite, Hastelloy-X and 
stainless steel as structural materials. At the high-temperature oper- 
ation of the gas loop from 750°C to 1000°C, oxidation of graphite 
and other structural materials by traces of impurities in the coolant 
can occur. Therefore, the OGL-1 gas loop has a helium coolant 
purification system composed of pre-charcoal, molecular-sieve, char- 
coal and titanium sponge traps. The role of this system is to maintain 
the concentration of impurities in the coolant in the ranges of less 
than 10ppm in normal operation of the loop. Methods of capacity 
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determination of these traps and fundamental data used in the design 
are specified numerically. The capacity of the molecular-sieve trap 
to remove traces of CO2 and H2O impurities from the helium coolant 
by adsorption is obtained as the sum of the respective capacities for 
CO, and H2O at 25°C. The kinetic absorption data of i ingeatiy 
for the titanium sponge, by which the capacity of the titanium 
sponge trap was determined, were obtained with a test facility for 
the elium gas purification under the same conditions with the 
OGL-1 gas loop. 


43223 (JEN—347) Neutronics and thermohydraulics of the reac- 
tor C.E.N.E. Pt. 1. Caro, R.; Ahnert, C.; Esteban Naudin, A.; 
Martinez Fanegas, R.; Minguez, E.; Rovira, A. (Junta de Energia 
Nuclear, Madrid (Spain)). 1976. 306p. (In Spanish). Dep. NTIS (US 
Sales Only), PC AXX/MF A0O1. 

The analysis of neutronics (both statics and kinetics) of the 10 
MW(t) swimming pool reactor C.E.N.E. is included. A short de- 
scription of the theoretical model used along with the theoretical 
versus experimental checking carried out, whenever possible, with 
the reactors JEN-1 and JEN-2 of Junta de Energia Nuclear is given 
in each of these chapters. 


43224 (ORNL/TM—5871) High flux isotope reactor. Quarterly 
report, October—December 1976. Corbett, B.L.; McCord, R.V. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1977. Contract W-7405- 
ENG-26. 17p. Dep. NTIS $3.50. 

Routine reactor operation with only three end-of-cycle shut- 
downs this quarter resulted in an on-stream time of 96.5 percent. 
Total on-stream time for the year was 93.8 percent. Basic operating 
data for the quarter are listed. 


43225 (TID—27595) LOFT core simulator orifice size. Eide, 
S.A. (Idaho National Engineering Lab., Idaho Falls (USA)). 5 Aug 
1975. Contract EY-76-C-07-1375. 44p. Dep. NTIS, PC A03/MF 
AOl. 


A flow resistance is to be placed in the core region of the 
LOFT reactor vessel during the nonnuclear blowdown tests in order 
to simulate the resistance of the fuel assemblies and upper structure. 
The resistance is to be achieved through the use of the flushing filter 
assembly which will be installed in place of the core prior to reactor 
startup. The filters in the assembly will be removed, and orificed 
flow caps sized to give the desired flow resistance and an instrument 
stalk will be installed. Based on the most recent data on reactor flow 
resistance, the inside diameter of the orifices was calculated to be 
3.35 inches. Therefore, replacing the eight filters with seven orifice 
flow caps with inner diameters of 3.35 inches and one instrument 
stalk will simulate the hydraulic resistance of the fuel assemblies and 
upper structure. 


43226 (TREE-NUREG—1043) Evaluation and results of loft 
steady state departure from nucleate boiling tests. Eide, S.A.; Gottula, 
R.C. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 1977. Con- 
tract EY-76-C-07-1570. 227p. Dep. NTIS, PC A10/MF AO1. 

Steady state departure from nucleate boiling (DNB) tests 
have been performed on electrically heated rod bundles simulating 
the central region of the Loss-of-Fluid Test (LOFT) nuclear reactor 
core. ge seen of the tests were to determine the effects on DNB 
due to thermocouples mounted externally on the LOFT fuel rod 
cladding under steady state operating conditions, and to obtain a 
data base for the development of a DNB correlation for LOFT 
Core-1. Tests were conducted on 25-rod bundles with and without 
rod external thermocouple simulators. The test data indicated that 
the DNB heat fluxes in the rod bundles with external thermocouple 
simulators were 5 percent to 28 percent lower than those in the rod 
bundle without rod external thermocouple simulators over the pres- 
sure e of 2000 psia (1.38 x 10* kPa) to 2400 psia (1.65 x 10* kPa). 
A LOFT DNB correlation has been developed to predict thermal 
safety margins in the LOFT reactor for steady state and plant 
transient (non-blowdown) operation. The LOFT correlation predicts 
the 455 data points from the bundles with rod external thermocouple 
simulators with a mean value of 0.9998 and a standard deviation of 
0.0645, and provides a 95 percent probability at a 95 percent confi- 
dence level of not experiencing DNB on a rod at a minimum 
departure from nucleate boiling ratio of 1.13. 


43227 Low temperature irradiation facility of fast reactor 
YAYOI. Tagawa, S.; Ueda, T.; Tamura, T.; Tabata, Y. (Tokyo Univ. 
oe. Nuclear Engineering Lab.); Ishino, S. J. Fac. Eng., Univ. 
Tokyo, Ser. B; 33: No. 2, 269-275(Sep 1975). 

A low temperature (between 4.3 K and 300 K) irradiation 
facility was constructed in the core of the fast reactor YAYOI. The 
facility consists of an irradiation cryostat and a helium refrigeration 
system. The special features of this facility are summarized in the 
first part of this report. The second part presents the design of the 
facility with schematic drawings and a photograph. The third part 
explains the operational procedures in detail. Performance data such 
as cooling capacity, gamma-heating, and neutron flux are also sum- 
marized in a table. The other items treated in this report are the 
sample transfer system and the safety measures. Many researches 
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such as the radiation effects of fast neutrons on polymer and amino 
acids and the pe aoe of defects of semiconductors and ionic 
crystals are being planned with this facility. 


43228 of the reactor facilities. Example of 
JRR-1 reactor. Takashima, S. (Science and Technology Agency, 
} an oe Genshiryoku Kogyo; 22: No. 4, 36-40(Apr 1976). (In 
lapanese). 

Experiences from the decommissioning of the Japanese first 
experimental reactor, JRR-1 (a 50 kW water boiler type research 
reactor) are presented from regulatory and technical aspects. The 
first part briefly explains the structural outline and the roles of the 
research reactor. second part reviews the legal procedures 
actually taken for the noe no of the reactor. The third part 
describes how each com: it was dismantled. It includes reactor 
itself, fuel handling storage system, reactor cooling system, 


control and instrumentation system, reactor containment system, 
auxiliary system, and radio-activity monitoring system. As a whole, 


the ori appearance of the reactor facility was left as a monu- 
ment. A chart orn the actual progress of dismantling is also 
= The fo’ part explains the prescriptions for securing safety 

urin, dismantling operations. The fifth Fan briefly describes 
how remaining facility is now being controlled. 


43229 Filtered reactor beams for fast neutron capture ‘y-ray 
experiments. Greenwood, R.C.; Chrien, R.E. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Nucl. Instrum. Methods; 138: No. 1, 125- 
143(1 Oct 1976). 

A flexible filtered neutron beam facility has been installed at 
the High Flux Beam Reactor at Brookhaven. Filters, of which the 
primary components are iron and scandium, are used to provide 
external beams of 2 and 24 keV neutrons, respectively, with low y- 
ray and thermal-neutron contamination. Measurements with hydro- 

-filled proton recoil detectors have been used to optimize the 
ter configurations and to deduce the neutron energy distributions 
in the filtered beams. These measurements have established the 
critical importance of the Al in the Fe/AlI filter in obtaining the 
highest beam purity with minimum attenuation of the 24 keV neu- 
tron group. For the 2 keV filter the effect on beam intensity amd 
beam Leer of filter components of Mg, Al, S, Ti, V, Cr, Fe, Co, 
and Ni led to the basic Sc filter was studied. The resulis of this 
study establish that a filter composed of Sc, Ti, and Co has good 
beam purity with minimum attenuation of the 2 keV neutron group. 
Features of these filtered neutron beams which make them useful for 
(n, Y) spectroscopy are discussed. 


43230 Investigation of neutron spectra in BFS fast critical assem- 
blies by means of proton recoil proportional counters. Kuzin, E.N.; 
Belov, S.P.; Dvukhsherstnov, V.G.; Kazanskij, Yu.A.; Shchadin, 
N.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 

ii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.); Albert, D.; 
enn, W.; Vogel, W.; Koepernik, H. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (German Democratic Repub- 
lic)). Kernenergie; 20: No. 1, 21-23(Jan 1977). 

Within the framework of cooperation in the field of fast 
neutron reactor physics between the USSR and the GDR at the 
Institute of Physics and Nuclear Power (FEI Obninsk) and the 
Central Institute of Nuclear Research (ZfK Rossendorf) during the 
period from 1970 to 1975 spectrometers using proton recoil —_ 
tional counters have been developed. The spectrometers allow to 
measure neutron spectra in fast critical assemblies in the energy 
range of 2 to 1 keV. They were used for measuring neutron 

in three critical assemblies of the BFS-1 facility in Obninsk. 

results obtained with both spectrometers agree well for the 

energy range above 10 keV. The experimental data are compared 

with those calculated by standard reactor computational codes using 
different constants sets.(author). 


43231 EBR-II: ten years later. Leman, J.D.; Buschman, H.W.; 
Hutter, E.; Moriarty, K.J. (Argonne Natl Lab, Idaho Falls). Mech. 
Eng.; 99: No. 1, 33-39(Jan 1977). 

An experimental liquid metal fast breeder reactor (EBR-II) 
has operated for over 10 yr at the Argonne National Laboratory 
(Idaho Falls, Idaho) as a radiation facility for testing and qualifyi 
materials for use in commercial reactors. The specific history o' 
major components and systems at EBR-II and any known future 
limitations on these components and systems are discussed. Tabula- 
tions list the history of maintenance action in three principal areas: 
fuel handling components, sodium pumps, and the purification 
system. Component names, dates, problem descriptions, corrective 
actions, and comments are tabulated. Experience at EBR-II over the 
past 10 yr has shown that for a sodium-cooled ‘pot-type’ design, 
maintenance is not a difficult task. In fact, in the heat-transfer piping 
system there is very little maintenance--less than in the conventio! 
steam systems. Repair of components such as fuel-handling compo- 
nents is practical, and if replacement units are available, exotic repair 
facilities are not necessary. The maintenance personnel for the 
reactor system must be specially trained, but the normal mechanical 
work force for repair and maintenance requires only three men. 5 
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43232 Activities of the JEN - present programmes and objectives. 
Benito, A.S. (Junta de Energia Nuclear, Madrid (Spain)). Nucl. Eng. 
Int.; 22: No. 253, 52, 55(Feb 1977). 

A new structure has been approved for the nuclear Energy 
Commission in Spain (Junta de Energia - JEN). Amongst the objec- 
tives specified are prospecting for uranium, provision for fuel pro- 
duction and Ln pemee wer reactor technology, and fundamen- 
tal and app research. The scope of each of these is reviewed. 
Two new research reactors, the 20 MW JEN-3 at Soria and Coral-2 
at the Juan Vigon centre in Madrid are planned, together with a new 
liquid sodium test loop for each centre. 
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REFER ALSO TO CITATION(S) 42988, 42989, 42990, 43197, 
44673, 44695 


43233 (AERE-M—2862) Effect of ambient pressure on a vapour 
explosion (fuel-coolant interaction). Asher, R.C.; Davies, D.; Kan- 
diah, S.K.; Worthington, A.J. (UKAEA Research Group, Harwell. 
Atomic myx Research Establishment). Dec 1976. 8p. Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 

Exploratory experiments have shown that the vapour explo- 
sion occurring when molten tin is brought into contact with water 
can be significantly influenced by changes in the ambient pressure in 
the range 8.7 psia (6 x 10*Nm™~?) to 20.7 psia (1.43 x 10°5Nm~*). 


43234 (ANL—76-100) Chemical Division reactor 
safety and property studies. Annual report, July 1975—June 
1976, Leibowitz, L.; Blomquist, R.; Fink, J.K. (Argonne National 
Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 64p. AT. 

The report includes the following: a progress report on the 
measurement of the enthalpy of uranium-plutonium carbide by drop 
calorimetry; progress on development of pulse-heating techniques 
for high-temperature heat capacity and vapor pressure measure- 
ments; study of the vapor pressures of reactor fuels by matrix- 
isolation spectroscopy; evaluations and extrapolations of thermphysi- 
cal property data for uranium carbide and nitride; a discussion of 
efforts to develop a standard set of thermophysical property values 
for safety analysis; a discussion of studies aimed at measuring the 
thermal diffusivity of molten UO2; an investigation of the interac- 
tions among various reactor materials; a report on preparations to 
measure the viscosity of molten ceramics; an analysis of some phases 
of post-accident heat removal following a hypothetical core-disrup- 
tive accident; and a report of calculations dealing with the release of 
radiological material in hypothetical GCFR accidents. 


43235 (ANL—77-9) Physics of reactor safety. Quarterly report, 
July—September 1976. —— National Lab., Ill. (USA)). Dec 
1976. Contract W-31-109-ENG-38. 4ip. Dep. NTIS, PC A03/MF 
AO0l. 

Reports are presented on reactor safety research and techni- 

cal coordination of the RSR safety analysis program by members of 
the Reactor Safety Appraisals Group, Monte Carlo analysis of 
safety-related critical assembly experiments by members of the 
Theoretical Fast Reactor Physics Group, and planning of DEMO 
safety-related critical experiments by members of the Zero Power 
Reactor (ZPR) Planning and Experiments Group. Work on reactor 
core thermal-hydraulic performed in the Components Technology 
Division is also included. 
43236 (ATR—77(7608)-1) Ex-vessel core catcher materials inter- 
actions. Annual report. Swanson, D.G.; Zehms, E.H.; Ang, 
C.Y.; McClelland, J.D.; Meyer, R.A.; vanPaassen, H.L.L. (Aero- 
space Corp., El Segundo, Calif. (USA)). 30 Oct 1976. 110p. Dep. 
NTIS, PC A06/MF AOl. 

A twelve-month program to investigate ex-vessel core catch- 
er materials interactions has been completed. The investigations, 
involving depleted uranium dioxide, magnesia brick, stainless steel, 
and low-carbon steel, were conducted in furnaces and associated 
facilities existing at Aerospace, which were modified to process 
molten and solidified radioactive samples. In addition to developing 
efficient methods for the melting, pouring, and sustained heating of 
UO., extensive sample characterizations and microanalyses were 
performed. Theoretical analyses were also made in data interpreta- 
tion for the purpose of understanding the interaction kinetics. 


43237 (BNL-NUREG—22219) Potential for penetration of a hot 
vapor jet into a subcooled liquid. Tsai, S.S.; Kazimi, M.S. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02- 
0016. 18p. (CONF-761107—8). Dep. NTIS, PC A02/MF AOl1. 

From Annual meeting of the American Society of Mechani- 


cal WUD Ne New York, New York, United States of America 
(USA) (29 Nov 1976). 
In safety assessment of liquid metal fast breeder reactor, it is 


important to determine the behavior of jets of fuel or steel vapor (or 
two-phase mixture) that may reach the upper sodium plenum fol! »w- 
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ing a hypothetical core disruptive accident. A simplified model is 
developed to describe the vapor (or two-phase) penetration depth 
into a cold liquid. The penetration depth of the jet is found to 
decrease with increasing condensation heat flux and/or decreasing 
vapor mass velocity and heat of evaporation. The present results for 
the penetration depth are found to be in g a ent with 
Kerney’s experimental data. It is found that for conditions prevailing 
in reactor accidents, steel and fuel vapor would have lower potential 
for penetration into the sodium = than water vapor into a water 
pool. The physical parameters that establish whether jet-like pene- 
tration or bubble-like expansion of vapor in a subcooled liquid are 
also identified. 


43238 (BNL-NUREG—22252) Transient simulation of LMFBR 
systems. Agrawal, A.K.; Guppy, J.G.; Madni, I.K.; Quan, V.; 
Weaver, W.L. III.; Yang, J.W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. mtract EY-76-C-02-0016. 33p. (CONF- 
770304—11). Dep. NTIS $4.00. 

From Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 

The transient simulation of an LMFBR plant —- (1) 
modeling of all processes that may be encountered, and (2) the 
development of numerical meth to solve them. All models 
needed for the thermohydraulic simulation of the whole plant are 
formulated. Numerical techniques required to solve the fee 
equations, which are h lic and parabolic partial differential 
equations and ordinary differential equations, are examined. It a 
pears that the implicit (or partially implicit) scheme is most suitable 
to meet both the stability and accuracy requirements. A new a 
proach, labeled as the multistep scheme, to efficiently solve the 
entire system is then presented and illustrated through an example. 
This effort has resulted in the creation of a system transient simula- 
tion code, called SSC, for LMFBRs. 


43239 (BNL-NUREG—50607) SSC: an advanced thermohydrau- 

lic transient code for LMFBRs. Quarterly progress report, July 1— 

September 30, 1976. Agrawal, A.K. (Brookhaven National Lab., 

Upton, N.Y. (USA)). Dec 1976. Contract EY-76-C-02-0016. 34p. 
. NTIS, PC A03/MF AO1. 

Completion of the entire preaccident or steady-state modeling 
and coding for the SSC-L is described. Some of the details for 
various tasks or subtasks are reported under the following sections: 
in-vessel modeling; primary and intermediate loop modeling; tertiary 
loop modeling; initialization calculations; input-edit-output tasks; 
sodium boiling model; pipe break model; and code development. 
Also included here are the preliminary models for sodium voiding 
and pipe break during transient. 


43240 (BNL-NUREG—50618) Development of a computer code 
for thermal hydraulics of reactors (THOR). Seventh quarterly progress 
report, April—June 1976. Levine, M.M. (ed.). (Brookhaven National 
Lab., Upton, N.Y. (USA)). Dec 1976. Contract EY-76-C-02-0016. 
20p. Dep. NTIS, PC A02/MF AO1. 

The purpose of the code development work reported is to 
construct a computer code for the prediction of thermohydraulic 
transients in water-cooled nuclear reactor systems. The fundamental 
formulation of fluid dynamics is to be based on the one-dimensional 
drift flux model for non-homogeneous, non-equilibrium flows of 
two-phase mixtures. Particular emphasis is placed on component 
modeling, automatic predictions of initial steady state conditions, 
freedom in the selection of computed spatial detail, development of 
reliable constitutive descriptions, and modular code structure. The 
hydraulic finite difference code based on the implicit Euler method 
has been applied to the RSR Standard Problem Number 2. The 
Reference Code, based on the method of characteristics, was modi- 
fied for later application to transients ending in a steady state. 
Modifications were begun on the Reference Code to incorporate an 
improved phase change algorithm. Expressions were developed for 
computing vapor diffusion velocity from vapor drift velocity for 
various flow regimes in horizontal and vertical pipes. Preliminary 
analysis has been started on the steam generator; aie of magnitude 
calculations were performed to assay the important effects. A net- 
work model of the reactor hydraulic system has been formulated on 
the nodal basis. The system state is given by the pressure, mixture 
enthalpy, and vapor concentration at each node (interface), and flow 
rates in each path (one dimensional component). The number and 
types of equations required to achieve system balance have been 
specified. The computation for system balance has been worked out. 
A host code structured program was written and checked using a 
library of dummy subroutines to describe the reactor components. 


43241 (CEND—137(Suppl.1)) Small break model: calculative 
methods for the C-E small break LOCA evaluation model. Ward, 
L.W.; Cleary, J.M. (Combustion Engineering, Inc., Windsor, Conn. 
tines Jan 1977. 115p. Combustion Engineering, Inc., Windsor, 


The document provides a description of the improvements to 
the CEFLASH-4AS blowdown code which is employed by C-E for 
analysis of the small break loss-of-coolant accident. The modifica- 
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tions include development of a new steam generator model and 
improvements to the phase separation model. itivity studies and 
comparisons with ——— data with the new models are pro- 
vided. Analysis of the small break spectrum employing the new 
models is also presented. Also documented in the report is a change 
made to the core heat transfer logic to prevent the return to nucleate 
boiling. The inclusion of this modification makes the small break 
a — consistent with the change that NRC required in 
STRIKIN-II. 


43242 (CENPD—228) Reflood heat transfer, THERM: a ther- 
mal-hydraulic emergency reflood model. Holderness, J.H. (Combus- 
tion Engi ing, Inc., Windsor, Conn. (USA)). Jan 1977. vp. Com- 
bustion Engineering, Inc., Windsor, CT. 

RM models a reactor fuel rod during the reflood phase 
of the loss-of-coolant-accident (LOCA) analysis. The purpose of its 
development is twofold: to formulate a physically founded reflood 
heat transfer correlation and to identify important TS gov- 
erning the reflood process, a process that now limits the operation of 
many nuclear plants. THERM performs a one-dimensional, closed- 
channel, transient temperature analysis of a single fuel rod being 
cooled through bottom flooding. The code couples the fuel rod 
energy equations with the coolant channel mass and energy bal- 
ances. The coolant inlet velocity is specified as a time dependent 
boundary condition. 


43243 (CONF-770304—14) Numerical and modeling techniques 
used in the EPIC code. Pizzica, P.A.; Abramson, P.B. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-36. 42p. 
Dep. NTIS, PC A03/MF A01. 

From Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 

EPIC models fuel and coolant motion which result from 
internal fuel pin pressure (from fission gas or fuel vapor) and/or 
from the generation of sodium vapor pressures in the coolant chan- 
nel subsequent to pin failure in an LMFBR. The modeling includes 
the ejection of molten fuel from the pin into a coolant channel with 
any amount of voiding through a clad rip which may be of any 
length or which may expand with time. One-dimensional Eulerian 
hydrodynamics is used to model both the motion of fuel and fission 
gas inside a molten fuel cavity and the mixture of two-phase sodium 
and fission gas in the channel. Motion of molten fuel particles in the 
coolant channel is tracked with a particle-in-cell technique. 


43244 (COO—2801-5) Direct in-vessel applications experiments 
at Harvard Air Cleaning Laboratory. Annual report, October 1, 
1975—January 31, 1977. Mallove, E.; Hinds, W.; First, M.W. (Har- 
vard School of Public Health, Boston, Mass. (USA)). Feb 1977. 
Contract EY-76-S-02-2801. 33p. Dep. NTIS, PC A03/MF AO1. 

Protot of direct in-vessel emergency air cleaning systems 
were evaluated for possible application in an LMFBR containment 
vessel after a hypothetical core disruptive accident. These were 
turbulence enhanced a dispersal scavenging, 
acoustic agglomeration enhanced sedimentation, and combinations 
of turbulence with powder dispersal. The effect of turbulent agglom- 
eration in enhancing the sedimentation of a sodum pool fire aerosol 
was ————, demonstrated in a 90 m* test chamber, 4 meters 
high. Two hour dose reduction factors (DRF(2 hr)) from 7 to 56 
were achieved in the 4 meter high chamber using fan-induced 
turbulent —— on aerosols that varied in initial con- 
centration 1 to 12 gm/m*. In the same chamber, a prototype 
limestone powder dispersal scavenging system was tested and 
achievea DRF(2 hr)’s up to 10. The beneficial effect of combining 
turbulence with powder dispersal in a single system was demonstrat- 
ed in a test which yielded a DRF(2 hr) of 20. This was greater than 
for either mechanism separately applied when initial aerosol mass 
concentration was 2 gm/m3. Acoustic agglomeration of sodium pool 
fire aerosols was tested in a smaller 0.65 m*, 75 cm high settling 
chamber, using an electronic siren which produced a sound pressure 
level of 145 dB in the reverberant chamber. The DRF(2 hr) in the 
small chamber with the siren operating was found to be from 17 to 
31, 2 to 3 times greater than the DRF(2 hr) for unperturbed settling. 
Pulse-jet engines were found to be unsuitable for generating high 
sound levels for this application. Scaling each of the systems tested 
to a 30 m high containment vessel indicated no reason why one or 
more of the systems investigated could not be applied successfully as 
an emergency air cleaning system. 


43245 (COO—4122-1) Mitigating effects in the plastic failure of 
shells to axially dependent dynamic pressure loading. Semi- 
annual progress report GH1, March 1977. Horvay, G.; Bowers, G. 
(Massachusetts Univ., Amherst (USA)). Mar 1977. Contract EY-77- 
S-02-4122. 3p. Dep. NTIS, PC A02/MF AO1. 

Previous studies of plastic failure of shells during LOCA 
appear to be taking insufficient account of certain mitigating effects 
associated with the loading condition. Studies are reported which 
are aimed at clarifying some of these, such as axial non-uniformity of 
pressure distribution, the effect of rise time (non-impulsive loading), 
and elastic unloading. 
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(CS-INIS—6) New information on fast reactor safety. 

, J.; Adamik, V.; Zajic, A.; Ricany, J.; Suchy, R.; Simerka, 

L; Sprusanska, N.; Sokolovicova, Z. (Vyskumny Ustav eT 3 

Bratislava (Czechoslovakia)). 1973. 27p. (In Czech). Dep. S (US 
Sales Only), PC A03/MF AOl1. 

Available from Nuclear Information Centre, Praha-Zbraslav, 
Czechoslovakia. 

New information on fast reactor safety is summed up, namely 
sodium boiling, fuel-failure propagation, molten fuel-sodium interac- 
tions, and t-burst effects of excursions on reactor containment. 
The possibility is emphasized of the reliable and safe operation of fast 
reactors. Despite the more realistic understanding of h i 
destructive accidents, containment still remains the main safeguard 
against the consequences of these accidents. The orienta- 
jonke the further work of the Power Research Institute is men- 
tio 


43247 (CS-INIS—7) TWEXCO: a computer programme 
dimensional analysis of the explosive stage of fast reactor accidents. 
Analysis of fast reactor nuclear power plant safety oriented to BN-600. 
Adamik, V.; Suchomel, J.; Sokolovicova, Z. (Vyskumny Ustav 
Energeticky, Bratislava (Czechoslovakia)). 1973. 91p. (In Czech). 
Dep. NTIS (US Sales a Ly PC A05/MF AOl. 

Research task EGU-07280106, part of research programme 
designated P-09-124-004-05/4, Safety problems of fast reactor nucle- 
ar power plants in Czechoslovakia. Available from Nuclear Informa- 
tion Centre, Praha-Zbraslav, Czechoslovakia. 

A new computational model for two-dimensional (r-z) fast 
reactor disassembly analysis is presented. The model uses point- 
neutron kinetics and the general equations of state. Hydrodynamics 
is solved by the Lagrange coordinates. The usual reactivity feed- 
backs —— effect, reactor material motion) are taken into ac- 
count and the reflectors or the breeding blankets are comprised in 
the analysis. The novel feature of the model is its capability to 
analyse fast reactor disassembly for reactors with diverse inner 
structures. 


43248 (ECN—6) BOBL: A subchannel code on bowing and 

van den Bogaard, J.P.A.; Bloemen, H.A.; van der Putten, 
A.P.W.M. oe Energieonderzoek Centrum Nederland, 
= Nov 1976. 43p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


A theoretical model of a code is described which treats the 
closely coupled flow, temperature and pin bowing fields in a subas- 
sembly. This subchannel code BOBL (i.e. ing and BLockages) 
is based on a new procedure to solve the hydraulics of a group of 
interconnected subchannels. The number of hydraulic equations 
— is drastically reduced by this procedure. The BOBL code 
includes models which take into account the effect of blockages of 
various geometries. 


43249 (GA-A—13617) HTGR accident initiation and progres- 
sion analysis status report. Volume VIII. Responses to comments on 
AIPA status report. Raabe, P.H. (General Atomic Co., San Diego, 
Calif. (USA)). Jan 1977. Contract EY-76-C-03-0167-051. vp. Dep. 
NTIS, PC Al1/MF AO1. 

The first seven volumes of the report series provide formal 
documentation of the status of the ERDA-sponsored Accident Initi- 
ation and Progression Analysis (AIPA) study as of the end of FY75. 
That portion of the rt was given distribution to govern- 
ment agencies, industrial organizations, and academic institutions. 
Comments on the Status Report have been actively solicited from 
these and other organizations. The volume presented (the eighth in 
the AIPA Status Report) documents all of the formal written 
comments that have been received as of September 30, 1976, togeth- 
er with the responses to those comments. The comments as present- 
ed are direct quotations from the manuscripts as submi by the 
reviewers; none have been paraphrased. The comments are present- 
ed in the same order as submitted by the reviewers and are generally 
addressed individually. 

43250 (GA-A—14245) GCR safety program. Quarterly progress 
report for the period ending 31,. 1976. (General Atomic 
Co., San Diego, Calif. (USA)). Jan 1977. Contract EY-76-C-03-0167- 
051. 26p. Dep. NTIS, PC A03/MF A0O1. 

program covers development of safety and safety-related 
studies to better understand and more accurately define safety char- 
acteristics and safety margins of GCRs under postulated accident 
conditions. The work reported includes core seismic studies, high- 
temperature gas-cooled reactor (HTGR) accident initiation and pro- 
gression analysis, and safety research on core-released radioactivity 
and containment atmosphere response during postulated accident 
situations. 
43251 (GEAP—10207—37) Reactor primary coolant system 
pipe rupture study. Progress report No. 37, July—September 1976. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water Reac- 
tor Systems Dept.). Nov 1976. 32p. Dep. NTIS $5.00. 

The pipe rupture study is desi; to extend the understand- 
ing of failure-causing mechanisms to provide improved capabili- 
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ty for evaluating reactor piping systems to minimize the probability 
of failures. This progress report summarizes the recent accomplish- 
ments of a broad pi in (a) basic fatigue crack growth rate 
studies focused on L primary piping materials in a simulated 
BWR primary coolant environment, and (b) studies directed at 
quantifying weld sensitization in Type-304 stainless steel. 


43252 (GKSS—76/E/40) Processing of measured values at the 
PSS test stand of GKSS. Siewers, H. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 1976. 17p. (In 
German). Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

data collection-system of the PSS-experiment is used to 
registrate in stationary dynamic processes occuring over a longer 
period of time in reactor accident simulation of the pressure reduc- 
ing. —— For the processing of these data, two pro 
B PS and PLOTPS, were developed. BANDPS sorts com- 
primes the raw data to obtain short access-times. Measured data 
were then reduced by PLOTPS and transformed to physical quanti- 
ties to produce an — in the form of diagrams, microfilm a 
and printed tables. After little adaptation, the programs BANDPS 
and PLOTPS are also useful for other data collection problems. 


43253 (HEDL-TME—76-57) Fast reactor safety technical pro- 
gress report, July, August, September, 1976. Simpson, D.E. (Hanford 
aren Lab., Richland, Wash. (USA)). Mar 1977. 
Contract EY-76-C-14-2170. vp. AT. 

The report describes technical progress made during the 
reporting period by Westinghouse-Hanford Company and support- 
ing contractors on fast reactor safety programs. These programs 
include reactor safety activities (a) supportive of the Fast Flux Test 
Facility and (b) associated with development of base LMFBR safety 
technology. The summaries and technical detail are presented. 


43254 (INIS-mf—3386) Consequences of ‘hot spots’ on PCRVs. 
Jaeger, T.A. (Commission of the European Communities, Brussels 
(Belgium)). 1975. 8p. (In German). (CONF-750908—.). Dep. NTIS 
(US Sales Only), PC A02/MF A0O1. 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Calculations show that should the insulation of the THTR- 
300 PCRV fail the concrete inner face temperature cannot exceed 
170 deg C. This higher temperature can noticeably influence the 
concrete properties i.e. the concrete strength and Young’s modulus 
are reduced and the coefficient of cubic expansion, creep rate and 
shrinkage are increased. The finite element method and the finite 
difference method were used to analyse the PCRV. The variation of 
concrete properties with temperature were incorporated in the anal- 
ysis. Because of the low heat conductance of concrete, approx. 2 
weeks are required before the concrete reaches steady temperature 
conditions. During this time considerable creep effects make them- 
selves felt, and these must be considered in the assessment of stresses 
and concrete movements. Furthermore the time the ‘hot spot’ occurs 
must be considered (reactor early life or late life) as the rate of creep 
is dependent on the age of the concrete. Calculations show that the 
most severe stresses occur during the transient phase that follows the 
incidence of insulation damage. The stresses resulting from a ‘hot 
spot’ must be superimposed on those arising from normal operating 
conditions. For a complete assessment of this cracked condition the 
spacing and depth of cracks must be determined. Consequently a 
special investigation was carried out which indicated that the rate of 
cooling of the concrete had an effect on the resulting crack pattern. 
The faster the cooling rate of the concrete is, so the smaller the 
tension zones that occur and the smaller the depth and spacing of the 
cracks are. Subsequent fast cooling results in these existing cracks 
propagating further through the concrete, but the crack pattern 
remains basically the same. The calulations show that without rein- 
forcement an acceptable crack pattern can occur. The presence of 
reinforcement can only improve the situation. 


43255 (JAERI-M—6400) Safety analysis of the experimental 


i ¢ preliminary 
Mitake, S.; Ezaki, M.; Suzuki, K.; Takaya, J.; 
Shimazu, A. (Japan Atomic a Research Inst., Tokyo). Feb 


1976. 227p. (In Japanese). Dep. S (US Sales Only), PC All/MF 
AOl. 

Safety features of the experimental multi-purpose high-tem- 
perature gas-cooled reactor being developed in JAERI were studied 
on the basis of its preliminary conceptual design of the reactor plant. 
Covered are control of the plant in transients, plant behavior in 
accidents, and functions of engineered safeguards, and also dynamics 
of the plant and frequencies of the accidents. These studies have 
shown, (i) the reactor plant can be operated both in plant slave to 
reactor and reactor slave to plant control, (ii) stable control of the 
reactor and coolant temperatures are available, (iii) the pressure 
difference between primary and secondary coolants can be main- 
tained within an acceptable limit, and (iv) stability of the Xenon 
oscillation is not serious. Based on analyses of reactivity accidents, 
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loss-of-flow and loss-of-coolant accidents in the primary and the 
secondary cooling systems, and inleakage of chemical impurities into 
the core, functions of the plant protection systems have been clari- 
fied. Sequence analysis of a pipe rupture accident in the primary and 
a pipe failure in the secondary cooling system have given bases of 
postulated accidents of the reactor plant. 


43256 (LBL—5285) Health and safety impacts of nuclear, geo- 
thermal, and fossil-fuel electric generation in California. Volume 2. 
Radiological health and related standards for nuclear power plants. 
Nero, A.V.; Wong, Y.C. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jan 1977. Contract W-7405-ENG- 
48;CSERCDC-4-0123. 91p. Dep. NTIS, PC AOS/MF A011. 

This report summarizes the status and basis of radiation 
protection standards, with a view to identifying how they particular- 
ly apply to nuclear power plants. The national and international 
organizations involved in the setting of standards are discussed, 
paying explicit attention to their jurisdictions and to the consider- 
ations they use in setting standards. The routine and accidental 
radioactive emissions from nuclear power plants are characterized, 
and the effect of these emissions on ambient radiation levels is 
discussed. The state of information on the relationship between 
radiation exposures and health effects is summarized. 


43257 (LBL—5286) Review of light—water reactor safety stud- 
ies. Volume 3 of health and safety impacts of nuclear, geothermal, and 
fossil-fuel electric generation in California. Nero, A.V.; Farnaam, 
M.R.K. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1977. Contract W-7405-ENG-48;CSERCDC-4-0123. 
108p. Dep. NTIS, PC A08/MF AOI. 

This report summarizes and compares important studies of 
light-water nuclear reactor safety, emphasizing the Nuclear Regula- 
tory Commission's Reactor Safety Study, work on risk assessment 
funded by the Electric Power Research Institute, and the Report of 
the American Physical Society study group on light-water reactor 
safety. These reports treat risk assessment for nuclear power plants 
and provide an introduction to the basic issues in reactor safety and 
the needs of the reactor safety research program. Earlier studies are 
treated more briefly. The report includes comments on the Reactor 
Safety Study. The manner in which these studies may be used and 
alterations which would increase their utility are discussed. 


43258 (LBL—5920) Health and safety impacts of nuclear, geo- 
thermal, and fossil-fuel electric generation in California. Volume 4. 
Radiological emergency response planning for nuclear power plants in 
California. Yen, W.W.S. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jan 1977. Contract W-7405-ENG- 
48;CSERCDC-4-0123. 113p. Dep. NTIS, PC A06/MF AO1. 

This report reviews the state of emergency response planning 
for nuclear power plants in California. Attention is given to the role 
of Federal agencies, particularly the Nuclear Regulatory Commis- 
sion, in planning for both on and off site emergency measures and to 
the role of State and local agencies for off site planning. The 
relationship between these various authorities is considered. Existing 
emergency plans for nuclear power plants operating or being con- 
structed in California are summarized. The developing role of the 
California Energy Resources Conservation and Development Com- 
mission is examined. 


43259 (LBL—5924) Health and safety impacts of nuclear, geo- 
thermal, and fossil-fuel electric generation in California. Volume 1. 
Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Nero, A.V. Jr. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1977. Contract W- 
7405-ENG-48;CSERCDC-4-0123. 126p. Dep. NTIS, PC A07/MF 
AOl. 

This report presents an overview of a project on the health 
and safety impacts of nuclear, geothermal, and fossil-fuel electric 
generation in California. In addition to presenting an executive 
summary of the project, it sets forth the main results of the four tasks 
of the project: to review the health impacts (and related standards) 
of these forms of power generation, to review the status of standards 
related to plant safety (with an emphasis on nuclear power), to 
consider the role of the California Energy Resources Conservation 
and Development Commission in selection of standards, and to set 
forth methodologies whereby that Commission may review the 
health and safety aspects of proposed sites and facilities. 


43260 (NEDO—20566—1) General Electric Company analytical 
model for loss-of-coolant analysis in accordance with 10CFR50 appen- 
dix K, amendment No. 1: calculation of low-flow film-boiling heat 
transfer for BWR LOCA analysis. Leonard, J.E.; Sun, K.H.; Ander- 
son, J.G.M.; Dix, G.E. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Jan 1977. vp. Gener- 
al Electric Co., San Jose, CA. 

A model has been developed to calculate the heat transfer 
coefficient under low flow film or pool boiling conditions in the 
BWR geometry. The model includes the heat transferred by convec- 
tion due to the vapor boundary layer and that transferred by 
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radiation between the high temperature surface and the liquid. The 
model is verified against a range of single rod and full-scale rod 
bundle data. These data confirm the applicability of the model for a 
range of conditions postulated to occur during the BWR loss-of- 
coolant accident. 


43261 (NUREG—0122) Analysis and evaluation of the Clinch 
River Breeder Reactor core disruptive accident . Meyer, 
J.F.; Lois, L.; Carter, J.L.; Speis, T.P. (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA). Office of Nuclear Reactor Regula- 
tion). Feb 1977. 145p. Dep. NTIS, PC A07/MF AO1. 

This report summarizes the analysis and evaluation of the 
major identified potential core disruptive accidents (CDAs) for the 
CRBRP. The emphasis is on the CDAs that could lead to significant 
work-energy release. The set of possible accident initiators are first 
presented together with a rationale for the selection of two of these 
(unprotected Transient-Overpow<:, TOP; and unprotected Loss-of- 
Flow, LOF) as enveloping in nature. With any given initiator the 
accident starts with the “Initiating Phase” which considers the 
accident progression from some steady state power level (usually full 
power) to the point where either the accident is benignly terminated 
with an essentially in-place coolable geometry or where the core is 
disrupted. This core disruption can either be in the form of an 
immediate “Mechanical Disassembly” with an associated sustained 
prompt-critical excursion greater than approximately 20$/sec or in 
the form of a thermal disruption of the core. The potential for 
recriticality during this latter phase is assessed and, where applicable, 
input into a mechanical disassembly analysis. The mechanical disas- 
sembly analysis takes the accident from the sustained prompt critical 
condition to where the core is shut down (in a neutronics sense) due 
to material motion. Finally, after the mechanical disassembly phase, 
the particular accident is evaluated for work-energy potential. This 
is expressed as a pressure-volume isentropic expansion curve, the 
integral of which gives the work-energy to slug impact and the 
work-energy to 1 atmosphere. 


43262 (NUREG—0147) LMFBR fuel analysis. Task B. Post- 
accident heat removal. Final report, July 1, 1975—September 30, 
1976. Castle, J.; Catton, I.; Somerton, C.; Wu, R. (California Univ., 
Los Angeles (USA)). Nov 1976. 79p. (UCLA-ENG—76115). Dep. 
NTIS, PC A05/MF AO1. 

The report deals with the behavior of molten core debris 
following a hypothetical core disruptive accident in the proposed 
Clinch River Breeder Reactor Plant. Heat dissipating characteristics 
of an ex-vessel sacrificial bed have been analyzed. A novel form of 
heat transfer, ware to film boiling, has been proposed to de- 
scribe heat transfer from a heat generating pool to surrounding steel 


walls. ~ type heat transfer calculations are also made to 
y 


quantify such hypothetical accident characteristics as debris bed 
remelting, debris bed dryout in sodium, and failure of the reactor 
cavity steel liner. Several documents that have been submitted to the 
NRC for its review of the CRBRP are discussed with attention being 
drawn to heat transfer related issues. 


43263 (NUREG—0148) LMFBR fuel analysis. Task C. Reliabil- 
ity aspects of LMFBRs. Final report, July 1, 1975—September 30, 
1976. Apostolakis, G.E.; Cave, L.; Epler, E.P.; Ilberg, D.; Kasten- 
berg, W.E. (California Univ., Los Angeles (USA)). Nov 1976. 142p. 
(UCLA-ENG—76116). Dep. NTIS, PC A07/MF A01. 

The reliability program which was established for the Clinch 
River Fast Breeder Reactor Project is reviewed. The review reveals 
several problems and uncertainties which need to be appropriately 
addressed by the reliability program. The main problems are stated 
to be the choice of the reliability criterion, the prospects of attaining 
high reliabilities of systems and critical structures, the role of exter- 
nal phenomena as well as the verification by tests and the reliability 
assurance program. 


43264 (NUREG—0187) Simulation of thermal phenomena ex- 
pected in fuel coolant interactions in LMFBRs. Yasin, J. (California 
Univ., Los Angeles (USA). Dept. of Energy and Kinetics). Dec 
1976. 99p. (UCLA-ENG—76100). Dep. NTIS, PC A05/MF AOI1. 

Thesis. 

High pressures and mechanical work may result wher ther- 
mal energy is transferred from molten fuel to the coolant in a Liquid 
Metal Fast Breeder Reactor core meltdown accident. Two aspects 
of the interaction are examined in the thesis. First, the formation of 
high pressure pulses termed “Vapor Explosions,” and second, the 
distribution of the molten material into smaller particles, termed 
“Fragmentation”, are studied. To understand the nature of the 
interaction simulant materials were used. Molten bismuth, molten tin 
and molten glass were dropped into water under various conditions. 
The interactions were recorded using multiflash and high speed 
photographing techniques. The pressure pulses were measured using 
transducers and the debris was examined by photographing them 
with an electron microscope. It was observed that vapor explosions 
have thresholds which depend on the material being dropped, its 
temperature and the bath conditions. The vapor explosions were 
enhanced by stratifying the bath. It was also noticed that the 
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intensity of the vapor explosion on the way the molten —_ 
ted in the initial stages of the interaction. The experiments 

glass showed that the mode of tation is important in 

Spuckiaing wasn und Uo. caper Sauiain os to aamaaat The 

= Pg my extensively but without any phe ofthe ga debe 

explosion. The electron microscope ee on ol oO bad ae 

showed that thermal stress and ond eolhes 

apparently the cause of the fragmentation. 


43265 en er a Quarterly progress report on 
fission product release from LWR fuel, October—December 1976. 
Lorenz, R.A.; Collins, J.L.; Kirkland, O.L. Oe Tie eet 
Lab., Tenn (USA)). Feb 1977. Contract W-7405-E G-26;NRC- 
INA-40-551- 75; NRC-INA-40-552-75. 35p. Dep. NTIS, PC A03/MF 


AOl. 

Two tests of the High Burnup Fuel Test Series were 
formed in a steam atmosphere. Segments of fuel rods from the B. 
Robinson power station irradiated to a burnup of approximately 
31,000 MWd/MT were used as test elements. The experimental 
conditions and nuclide releases are presented. 


43266 (ORNL/NUREG/TM—92) Quarterly progress report on 
blowdown heat transfer separate-effects program, October—December 
1976. Thomas, D.G.; Baucum, W.E.; yoy R.E. (Oak Rid; 
National Lab., Tenn. ‘(USA)). 28 Mar 1977. Contract W-7405-EN' 
26;NRC-INA-40-551-75;NRC-INA-40-552-75. 85p. Dep. NTIS, PC 
A05/MF AOI. 
At the request of the Nuclear Regulatory Commission, Ther- 

mal-Hydraulic Test Facility (THTF) tests 106-115 were 
and a series of tests with inactive heater rods substituted. tests 
with inactive rods indicate that a time delays in appear- 
ance of critical heat flux occur primarily from slightly above mid- 
mf downward. Development of the *PINSIM transient nuclear 

1 pin simulation code has proceeded in several areas. Analysis of 
the response of the THTF turbine meters to pee nel transients 
indicates that the electronic time constant is tly greater 


than the rotor time constant. A new small-diameter downcomer has 
been designed, constructed, and installed in the Forced Convection 
Test Facility (FCTF) test section. Values of mixing coefficients 8 
have been determined for air-water flow in the THTF water 
mockup. Watlow has been authorized to begin fabrication of bundle 
2 production heaters. 


43267 (ORNL/NUREG/TM—106) Fission product beta and 
October—December 


gamma energy release. Quarterly progress report, 

1976, Dickens, J.K.; Love, T.A.; McConnell, J.W.; Emery, J.F.; 

Peelle, R.W. (Oak Ridge National 'Lab., Tenn. (USA)). 28 Mar 1977. 
Contract W-7405-ENG-26; NRC-INA-40-551- 75;NRC-INA-40-552- 
75. 18p. Dep. NTIS, PC A02/MF AOI. 

Progress on the external-beam normalization check for ther- 
ashen fission of ***U is reported. ey of the fission 
chambers used in this experiment is discussed. ults of an intrala- 
borato eee @ on the = of et in a o— — 

agreement to rcent; however, e is a possibility of a 
difference as much as tpn Because of this possibility more 
emphasis has been placed on the external-beam measurement than 
was originally planned. 


43268 acta LMFBR safety and core 
programs. Progress report, July—September 1976. Fontana, M.H.; 
Wantland, J.L. (Oak Rid Ridge National Lab., Tenn. (USA)). 7 Mar 
1977. Contract W1405-E G-26. 58p. AT. 

Reports are presented on program coordination; anal an nt 
data evaluation; water system mockup; detection methods develop- 
ment; THORS facilit ty operations; fuel pin simulator a 
neutronics analysis of a disrupted core; central computerized data 
base for LMFBR safet g hy and model pace them for LMFBR 
— releases. Fuel Failure Mockup Facility was ren- 

the Thermal- Hydraulic Out-of-Reactor Safety ao ma Fa- 
oily. The order of tests for bundle 6 (full-l Tyo 
flux, boiling tests) was established, and ~~ 
tests in ee 19-pin assemb! ly) was ling stability 
Design of the ium Boiling Burnout Test Si BT) was 90 
percent completed. Data from bundle 5 (19-pin edge bloc test) 
ae Se oe 2 a sae SS SS ee 
tions. The —— water mockup was reactivated for 
pin blanket blockage testing. Design of bundle 9 (thermal-h draulic 
scaleup test, full-1 61 ein) was completed. Preformed e' 
fuel pin simulators ) have been received from four vendors and 
prey emg a Progress has been made in deve! a transient 
Monte Carlo Code for neutronics analysis of a disru’ core and in 
establishing a central computerized data base for LMFBR safety 
codes. Seventy-six computer codes which are of —— use in 
assessing the radiol consequences of routine and accidental 
releases of radionuclides have been completed. 


43269 (ORNL/TM—5785) LMFBR safety and core systems 
programs. Progress report, October—December 1976. Fontana, M.H.; 
Wantland, J.L. (Oak Rid National Lab., Tenn. (USA)). 7 Mar 
1977. Contract W-7405-ENG-26. 68p. AT. 
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ew. discussed are program coordination; analysis and data 

for the Thermal-Hydraulic Out-of-Reactor Safety 

(THORS) facility; detection methods development; THORS facility 

operation; materials for fuel simulation; the sodium boiling 

burnout test; the three-scale ORS water mockup; neutronics 

a a ted core; central computerized base for 

LMFBR safety les; model evaluation of LMFBR reactivity re- 
leases; and the LMFBR reliability data analysis center. 


43270 (SAND—76-0366) Assessments of the probabilities of air- 
craft impact with the Sandia Pulsed Reactor and Building 836, Sandia 
Laboratories, Albuquerque. Biringer, B.E. (Sandia Labs., Albuquer- 

ue, N.Mex. (USA)). Nov 1976. Contract EY-76-C-04-0789. 25p. 
Sen NTIS, PC A02/MF AO. 

This report documents a study of the annual probabilities of 
aircraft impact with the Sandia Pulsed Reactor (SPR) and Bldg. 836 
at Sandia Laboratories, Albuquerque. The ity of aircraft 
impact into each structure was estimated using total yearly oper- 
ations, effective structure area, structure location relative to air 
activity, and accident rate = kilometer. The estimated probability 
for an aircraft impact with SPR is 1.1 x 10™ “per year; the estimated 
probability for impact with Bldg. 836 is 1.0 x 10~* per year. 


43271 (SAND—76-9008) Proceedings of second Post-Accident 
Heat Removal “information exchange”. Coats, R.L. (ed.). (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jan 1977. Contract E(29-1)- 
789. 360p. (CONF-751140—). Dep. NTIS $10.50. 
rom Meeting on post-accident heat removal information 
we New Mexico, USA (13 Nov 1975). 
te abstracts have been prepared for 32 papers. Ab- 
se = remaining papers hve previously been entered into 
ie data 


43272 (SAND—76-9008, re -36) German LWR core melt- 
down program. Herkommer, E (Institut fuer Reaktorsicherheit 
der TUEV, Koeln, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
aca Albuquerque, New Mexico, USA (13 Nov 1975). 

—— of second Post-Accident Heat Removal “in- 

formation exchange 

The objectives of the LWR Core Meltdown Program within 
the framework of the Reactor Safety Research Program of the 
German Ministry of Research and Technology are to find out the 
main phenomena during different reactor accident sequences which 
lead to core melting and the consequences for the environment. 
Starting point of the project KERNSCHMELZEN was the assum 
tion of a hypothetical failure of the ECC following after a double 
ended pipe rupture. The latest results show that the molten core 
—_ at the bottom of a RPV will penetrate the vessel in a very 

ort time. 


43273 (SAND—76-9008, pp 37-42) Core debris cooling capabili- 
ties of the SNR-300 reactor vessel. Grotzbach, G.; Meyder, R.; 
Struwe, D. (Nuclear Research Center, Karlsruhe, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
——e sen SN New Mexico, USA (13 Nov 1975). 

n Proceedin, ings of second Post-Accident Heat Removal ” 
formation exchange”. 

Investigating accidents or incidents for LMFBRs it becomes 
necessary to consider core debris behavior in the reactor vessel after 
such accidents. The main reason for these investigations is to find 
barriers inside the reactor vessel able to keep the core debris in a 
long-term coolable geometry. Obviously the results of such investi- 

partly dependent on the design characteristics of the 
patios ar considered. In this summary cooling capabilities inside the 
SNR-300 reactor vessel are discussed. 


43274 ae Pe come pp 43-48) Criticality calculations for 
hot UO./PuO./steel mixtures with variable steel content and porosity. 
Pena, J.; Kubmaul, oy Froehlich, R. (Nuclear Research Center, 
Karlsruhe, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
—— Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal ” 
formation exchange”. 

Criticality calculations have been performed for hot (2727°C) 
mixtures of UO2, PuOz, and steel assuming various shapes, various 
surrounding materials, variable steel content, and variable porosity. 
These investigations were done to get a better understanding of 
criticality phenomena during post accident heat removal situations; 
especially it was intended to derive some geometrical boundary 
conditions for the SNR-300 tank external core retention device, to 
understand how much fuel would be required for secondary criticali- 
ties and last but not least to find out the size and fuel content for 
critical spheres of fluidized fuel-steel masses. Some of the results are 
presented in this summary. 


43275 (SAND—76-9008, pp 49-52) Analysis of hypothetical nu- 
clear excursions in the tank-external-core retention retention device of the SNR. 
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300. Froehlich, R.; Kubmaul, G.; Schmuck, P. (Nuclear Research 
Center, Karlsruhe, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
aia. Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal "in- 
formation exchange”. 

The SNR-300 will be equipped with a tank-external core 
retention device and a design has been proposed which decreases the 
possibility of recriticality phenomena. In spite of this, the licensing 
agencies requested to analyze severe reg J Leese in the 
tank-external core retention device of the SNR-300 in order to get a 
better understanding of the Lage vey involved and of the safety 
margin of this system. Under these boundary conditions a two 
partner model has been considered: one cylindrical mass is assumed 
to be at rest on a layer of depleted vranium and another cylindrical 
mass, with the same axis, is falling from a height of 250 cm on top of 
the resting mass. The two masses are surrounded by sodium, but 
free-fall is assumed, because it could not be excluded that the bottom 
hole of the reactor is only partly filled with sodium at that time. 
Under these conditions it became clear that one had to expect the 
most energetic excursions for cases where the masses would reach 
prompt criticality shortly before they touch each other. Three cases 
were analyzed in some detail. In Case A two heavy fuel masses of 
280 kg and 369 kg are considered. In Case B a small mass of 81 kg is 
falling on top of a much larger mass of 525 kg. In both cases the fuel 
temperature is assumed to be below the melting point and the 
corresponding density is 9.7 g/cm*. Case C is similar to Case B, but 
the temperature is assumed to be 3100 K, i.e., above the melting 
point (3040 K); the density is chosen as 8.7 g/cm, which is below 
the theoretical density for the corresponding temperature. 


43276 (SAND—76-9008, pp 53-58) Some basic Post-Accident 
Heat Removal considerations for gas-cooled fast breeder reactors. 
Donne, M.D.; Dorner, S.; Schretzmann, K. (Nuclear Research 
Center, Karlsruhe, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

The meltdown of a reactor core is considered to be such an 
improbable event in a gas breeder that it has not been considered as a 
design basis accident. To cover the residual risk inherent in such a 
hypothetical accident, catching and cooling of the molten core in a 
core retention device is investigated in a gas-cooled fast breeder 
reactor. 


43277 (SAND—76-9008, pp 59-64) First results of out-of-pile 
experiments concerning cooling ma of molten layers with 
internal heat sources. Fieg, G. (Nuclear Research Center, Karlsruhe, 
Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

After severe hypothetical reactor accidents, large amounts of 
molten core material with internal heat generation may aj . It 
must be guaranteed that these materials can be kept within the 
containment. To clarify this situation, the knowledge of heat trans- 
port from liquid layers with internal heat generation is needed. First 
experimental results on heat transport from internally heated hori- 
zontal fluid layers are presented. The experiments have been per- 
formed in a smooth horizontal vessel with the base of 15 x 15 cm? 
The Joule-heated liquid layer (depth L = 1 cm - 3.5 cm) is enclosed 
between two isothermal horizontal walls. They are polished fore 
parts of heat exchangers. The temperatures of the walls were held 
constant with thermostatically controlled water circulating through 
the heat exchangers. Horizontal heat fluxes were depressed by 
appropriate insulation of the side walls. The total heat transport to 
the upper and lower boundaries has been measured by the mass 
transport through the heat exchangers and the temperature rise of 
the cooling water. 


43278 (SAND—76-9008, pp 65-72) Fragmentation of the core 
molten materials resulting from their contact with liquid sodium. 
Amblard, M.; Costa, J. (CEN, Grenoble, France). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

To analyze the decay heat removal under post-accident situa- 
tions, one requires to know not only the energetic characteristics of 
the interaction between the molten materials (fuel and structure) and 
the sodium but also the physical state, form, and temperature of the 
debris. To answer the above questions, an experimental program on 
sodium fuel-interactions has been oriented in such a way to cover a 
parameter range representative of post-accident situations. In this 
paper are presented: some results concerning the fragmentation of 
small and large masses of fuel resulting from interaction with liquid 
sodium and some plans for future experiments. In almost all the 
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sodium-molten UO2 experiments performed up to now, a fine frag- 
mentation of the fuel has been observed while no violent interaction 
occurred. Several hypotheses have been proposed to explain the 
physical process of fragmentation. 


43279 (SAND—76-9008, pp 73-78) Fuel coolant interaction. 
Mochizuki, K. (PNC, Tokyo). Jan 1977. 

From Meeting on post-accident heat removal information 
nee Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

This subject includes: (1) Out-of-pile tests for the possible 
pressure generation, mechanical work ——_ and its ratio to the 
total thermal neg of the FCI, and (2) The development of the 
analytical models for the pin failure, subassembly failure, and core 
meltdown. Work is described on the Fuel Pin Melting Experiments 
(direct joule heating). 


43280 (SAND—76-9008, pp 79-86) Parameters influencing recri- 
ticality in post CDA circumstances. Abramson, P.B. (Argonne Na- 
tional Lab., IL). Jan 1977. 

From Meeting on post-accident heat removal information 
—— Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

The potential for recriticality following a reactor core disrup- 
tion in an LMFBR is examined. Calculations using a combined 
hydrodynamic, thermodynamic, and neutronics computer model are 
presented. 


43281 (SAND—76-9008, pp 89-100) Studies on heat removal and 
bed leveling of induction-heated materials simulating fuel debris. 
Gabor, J.D.; Baker, L. Jr.; Cassulo, J.C. (Argonne National Lab., 
IL). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal "in- 
formation exchange”’. 

A hypothetical core-disruptive accident (HCDA) in a Liquid 
Metal Fast Breeder Reactor could result in rapid quenching and 
fragmentation of the core material in subcooled sodium. Core- 
material iculate is then expected to settle on horizontal surfaces 
within the primary coolant system, core-support structure, and 
lower inlet plenum. Tests were conducted to determine if beds of 
particulate debris generating heat from fission-product decay are 
stable and are coolable by heat transfer to overlying sodium. 


43282 (SAND—76-9008, pp 101-110) Dryout heat fluxes in volu- 
metrically heated particulate beds. Dhir, V.; Tournier, P.; Catton, I. 
(Univ. of California, Los Angeles). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal "in- 
formation exchange”. 

After a hypothetical core disruptive accident, core debris may 
settle on various horizontal surfaces such as the core support struc- 
ture or the above core thermal baffles. If the fuel debris bed so 
formed is deep enough it will be cooled by local boiling of sodium. 
The determination of the maximum volumetric heat generation rate 
at which this bed can be naturally cooled without drying out is an 
essential safety consideration. In this paper results of an ongoing 
study to determine the dryout heat fluxes in beds of heat generating 
— are discussed. The motivation behind this study has been to 

tter understand the role of such variables as the particle size, bed 
rosity, fluid properties and the system pressure on the dryout heat 
uxes. 


43283 (SAND—76-9008, pp 127-132) Experiments with a molten 
UO, pool. Chasanov, M.G.; Baker, L. Jr.; Gunther, W.H. (Argonne 
National Lab., IL). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal "in- 
formation exchange”. 

An apparatus for the generation and maintenance of molten 
pools of UO: by = e of electricity through about 10 kg of 
initially powdered UO: has been constructed and five preliminary 
tests have been completed. The apparatus is composed of alternating 
U-shaped copper and zirconia sections which contain the fuel on 
two sides and the bottom. The UO: is contained on the two 
remaining sides by tungsten electrodes seated in electrically insulat- 
ing transite mounts. The dimensions of the sample compartment are: 
9.2 cm between electrodes, 10.2 cm between the sides, and 15.5 cm 
high. The copper U-shaped sections are water-cooled; the electrodes 
and top of the sample are cooled by radiation to water-cooled plates. 
Heat fluxes through the sides, bottom, and top of the cell are 
obtained by monitoring the inlet and outlet temperatures of the 
cooling water flowing in these parts of the apparatus, coupled with 
measurements of the water flow rate. The initial series of experi- 
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ments were designed to study heat transfer in internally heated 
molten fuel pools through the measurement of heat fluxes in the 
peta downward, and sideward directions. The results to date are 
presented. 


43284 (SAND—76-9008, pp 151-160) Molten fuel pool studies 
program. Plein, H.G.; Carlson, G.A. Jan 1977. 

From Meeting on post-accident heat removal information 
a Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal "in- 

formation exchange”. 

The in-core molten pool experiments are designed to produce 
a pool of fission heated LMFBR-type fuel material, characterize 
temperature and weed pee pony of such pools, and evaluate the barrier 
melt-through potential of the molten UO:. The first experiments, to 
be conducted this fiscal year in the Annular Core Pulse Reactor, will 
be uncomplicated and multiply contained to prove containment 
—- and to provide initial information on fission heated molten 
pool characteristics. Concurrent with the in-core experiments, high 
temperature ultrasonic techniques are being developed to measure 
UO, temperatures up to and above the melting point for use in later 
more definitive experiments. 


(SAND—76-9008, pp 161-168) Thermal convection ex- 
periments with internal heating. Suo-Anttila, A.; Catton, L. (Univ. of 
iforni Angeles). Jan 1977. 

From Meeting on post-accident heat removal information 
vee Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

Experiments have been conducted to measure the effect of an 
imposed stabilizing or destabilizing temperature difference upon the 
heat transfer and temperature distribution in an internally heated 
layer. The — thus far conducted have shown that large 
increases in downward heat transfer can occur with an imposed 
stabilizing temperature difference. In PAHR applications consider- 
ation should be given to the possibility of having upper surfaces 
consisting of materials other than solidified fuel since large increases 
in downward heat transfer can occur. Since relatively good agree- 
ment has been found between the experimental measurements and 
the power integral predictions the latter could serve as a method for 
extrapolating and interpolating the data for PAHR situations. 


43286 (SAND—76-9008, pp 169-180) Simulation of boiling pools 
with internal heat sources by gas injection. Bankoff, S.G.; Luk, 
A.C.H. (Northwestern Univ., Evanston, IL). Jan 1977. 

From Meeting on post-accident heat removal information 
ae Albuquerque, New Mexico, USA (13 Nov 1975). 

n ings of second Post-Accident Heat Removal “‘in- 
formation exchange”. 

It has been demonstrated that the heat transfer characteristics 
of a boiling pool with internal heat sources can be successfully 
simulated by gas injection into a ee pool. This considerably 
broadens the range of simulation studies of boiling fuel pools which 
can be made at reasonable cost, since effects due to Prandtl number, 
void fraction distribution, pool aspect ratio and owe. and particu- 
larly scale-up, can be readily examined. In particular, it has been 
shown that the efficiency of bubble stirring, which determines the 
Nusselt numbers for sideward and downward heat transfer, is deter- 
mined by the void fraction distribution throughout the pool. A 
uniform + ppm distribution of bubble generation sites corresponds to 
a plentiful supply of nucleation sites, such as small gas bubbles and 
fragments of melting sacrificial material, rising through the boiling 
pool. As shown in this work, a sparse distribution of bubble nuclea- 
tion sites would lead to considerably poorer heat transfer to the 
bottom, and, to a lesser extent, also to the sides, so that the develop- 
ment of the pool shape depends markedly on nucleation aspects. 


(SAND—76-9008, pp 181-200) Thermohydraulic behav- 
iour and heat transfer in the molten core. Reineke, H.H. (Technische 
Univ., Hanover). Jan 1977. 

From Meeting on post-accident heat removal information 
a Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal "in- 
formation exchange”. 
Increasing the application of nuclear reactors to produce 
electrical power Pina unprobable accidents should be investi- 

too. In the Federal Republic of Germany, a research program 
is performed for some years engaged in accidents at light water 
reactors in which the melting of the reactor core is presumed. A ne 
of this pro is to investigate the thermohydraulic and the heat 
transfer behavior in an accumulation of molten core material. The 
knowledge of these events is necessary to analyse the accident 
exactly. Further on the results of this work are of great importance 
to build a catcher for the molten core material. As a result of the 
decay heat the molten material is heated up and the density differ- 
ences induce a free convection motion. In this work the thermohy- 
draulic behavior and the distribution of the escaping heat fluxes for 
several accumulations of molten core material were determined. The 
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numerical methods for solving the system of ial differential 
equation were used to develop computer codes, able to compute the 
average and local heat fluxes at the walls enclosing the molten core 
material and the inside increase of the temperature. The numerical 
computations were confirmed and verified by experimental investi- 
gations. In these investigations the molten core material was always 
assumed as a opens fluid. In this case, the results could be 
reproduced by simple power laws. 


43288 §(SAND—76-9008, pp 201-212) Natural convection heat’ 
transfer in heated fluid layers: PAHR Kulacki, 


a Emara, A.A.; Min, J.H. (Ohio State Univ., Columbus). Jan 


From Meeting on post-accident heat removal information 
ame -, Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

In the event of a core meltdown in a nuclear reactor, two 
coupled problems arise; i.e., the retention of the molten core material 
(either in-vessel or ex-vessel) and the removal of the decay heat. 
These two problems form the basis of the so-called Post Accident 
Heat Removal (PAHR) Problem. The research reported here is 
aimed at establishing fundamental heat transfer correlations which 
will have applicability to the PAHR problem. Past work has been 
focused on steady-state free convection heat transfer with uniform 
volumetric heat sources in a horizontal fluid layer with an insulated 
lower boundary and a constant-temperature upper boundary. This 
horizontal layer has been chosen for study since it presents a system 
where results are relatively easy to obtain and interpret and provides 
a basis for building models of more complicated molten core geome- 
tries. Heat transfer correlations obtained with the present system can 
be used to bound heat transfer coefficients in systems where there 
are downward and/or horizontal heat fluxes. The results presented 
here are for a range of Rayleigh numbers which have not as yet been 
obtained in controlled laboratory experiments. A unified summary of 
currently available heat transfer correlations applicable to the 
PAHR problem is also presented. 


43289 (SAND—76-9008, pp 213-218) Heat transfer from a 
volume heated pool. Chen, J.C.; Gustavson, W.R.; Kazimi, 
M.S. (Brookhaven National Lab., Upton, NY). Jan 1977. 

From Meeting on post-accident heat removal information 
one Albuquerque, New Mexico, USA (13 Nov 1975). 

n ings of second Post-Accident Heat Removal "in- 
formation exchange”’. 

In evaluation of the potential for cooling the core materials 
following a core-disruptive accident, it is important to know the heat 
loads that will be imposed by the accumulated melt on the surround- 
ing structure. If the heat generation exceeds heat removal, the core 
debris is likely to evolve into a boiling l. The occurrence of 
boiling in the pool of core materials signifies a more serious condi- 
tion with regard to melting attack on the containment boundary 
walls. The distribution and magnitude of the heat fluxes from a 
boiling pool are, therefore, of interest in both in-vessel and ex-vessel 
PAHR evaluations. In particular, it is important to identify the hot 
spots, that are the location of highest fluxes, at the container of 
boiling core materials. A model has been developed to estimate both 
local and average coefficients of heat transfer from a uniformly 
volume heated boiling pool with free upper surface to an isothermal 
vertical flat plate. The model is a combination of free and forced 
convection from thermal density gradients and void fractions in the 
pool. A model has been developed to estimate both local and 
average coefficients of heat transfer from a uniformly volume heated 
boiling 1 with free upper surface to an isothermal vertical flat 

late. The model is a combination of free and forced convection 
— thermal density gradients and void fractions in the pool. 


43290 (SAND—76-9008, pp 219-232) Transient freezing of liq- 
uids in tube flow. Cheung, F.B.; Baker, L. Jr. (Argonne National 
Lab., IL). Jan 1977. 

From Meeting on post-accident heat removal information 
omnes Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

The rate of freezing of molten core debris in coolant channels 
depends, in general, on heat transfer from the flowing core debris to 
the channel wall. Because of the occurrence of freezing, together 
with the effect of entrance, flow development within the channel is 
highly unsteady. This in turn affects the temperature distribution of 
the flow; so does the heat transfer to the wall. Also, there are 
singularities inherent in the leading edge of the flow. Because of 
these complexities, the mechanism of freezing is not completely 
understood. A dimensional analysis of the problem was undertaken 
as follows: Liquid at a given inlet temperature is caused to flow by a 
constant driving pressure into a circular tube that is initially empty 
and is maintained at a temperature lower than the freezing point of 
the liquid. The flow is considered to be incompressible and axially 
symmetric. Material properties within a single phase are taken to be 
constant. Freezing is considered to occur at a constant temperature 
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and there is no significant volumetric change upon solidification. 
The axial heat conduction, energy dissipation, and effect of super- 
cooling are assumed to be negligable and the wall temperature is 
assumed equal to the coolant temperature. The appropriate govern- 
ing equations for the conduction and the convection regions were 
developed and normalized. A series of small-scale experiments was 
performed to study parametrically the transient freezing of liquids in 
circular tubes. An analysis of the results is presented. 


43291 (SAND—76-9008, pp 233-244) UO: flow freezing process- 
es. Epstein, M.; Grolmes, M.A.; Henry, R.E.; Fauske, H.K. (Ar- 
gonne National Lab., IL). Jan 1977. 

From Meeting on post-accident heat removal information 
— Albuquerque, New Mexico, USA (13 Nov 1975). 

n ings of second Post-Accident Heat Removal "in- 
formation exchange”. 

Transient freezing of molten UOz and UO:-steel mixtures in 
steel channels is an important functional heat transfer process which 
occurs in the course of Liquid Metal-Cooled Fast Breeder Reactor 
(LMFBR) Hypothetical Core Disruptive Accidents (HCDA). Fuel 
freezing processes can influence both the transient overpower (TOP) 
and transient undercooling (TUC) accidents. In the absence of 
freezing, either fuel sweepout or continuous fuel removal can lead to 
shutdown with a largely coolable geometry in the TOP case and 
greatly reduce concerns over recriticality in the TUC case. Howev- 
er, with fuel freezing either case may lead to a temporarily “bottled- 
up core” condition which is relieved by melting of the initially 
formed plugs. Whether further freezing occurs in either the upward 
or downward direction through the core support structure is of 
interest in determining the decay heat level for Post-Accident Heat 
Removal (PAHR). Attention is focused on the freezing of ceramic 
fuel in steel channels. A discussion of the conduction-controlled and 
bulk freezing mechanisms is given first. A fuel crust stability crite- 
rion is proposed, and an explicit formula providing a rough estimate 
of critical fuel crust disintegration conditions is developed. A com- 
parison of the crust stability criterion with a number of explanatory 
experimental results is made. A steel ablation-fuel freezing mecha- 
nism is identified. If the conditions in the fuel flow are such to 
prevent fuel crust growth, then the steel wall melting can become 
catastrophic. Steel ablation — leads to fuel freezing in a bulk 
manner via turbulent mixin tween the relatively “cold” molten 
steel and hot molten fuel. on this ablation-freezing concept, 
simple equations are developed for molten fuel penetration into steel 
channels. Comparison of the equations with the available experimen- 
tal results proves favorable. 


43292 (SAND—76-9008, pp 245-250) Post-accident downward 
relocation of molten fuel. Kazimi, M.S.; Gasser, R.D. (Brookhaven 
National Lab., Upton, NY). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

Downward fuel relocation following a hypothetical melt- 
down accident in the LMFBR has been traditionally analyzed by 
considering two mechanisms: (1) Melting through the below-core 
structures, and (2) Streaming through the coolant paths in the core 
support structure. Two processes for fuel freezing while flowi 
through the coolant channels are discussed: (1) Bulk freezing, and O) 
ial freezing starting from the wall. 


43293 (SAND—76-9008, pp 251-254) Chemical interaction pos- 
sibilities between core and core catcher materials. Goetzmann, O. 
(GFK, Karlsruhe, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
oa Albuquerque, New Mexico, USA (13 Nov 1975). 

n Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

Possible chemical interactions between molten core material 
and the lining of a possible core catcher are discussed. Tests on 
prospective liner materials are also described. 


43294 (SAND—76-9008, pp 255-258) Molten material propaga- 
tion in a sacrificial bed. Castle, J.N.; Sometron, C.; Catton, I. (Univ. 
of California, Los Angeles). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Albuquerque, New Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removai “in- 
formation exchange”. 

Active or passively cooled sacrificial beds are one means of 
containing molten core debris following a HCDA wherein the 
reactor vessel and guard vessel are breached. Central to the design 
of a sacrificial bed is a quantitative understanding of the heat and 
mass transfer processes taking oo at high temperature between the 
core debris and bed material. technology required to fulfill this 
recent need is only now in development. Theoretical and experimen- 
tal studies have recently been initiated at UCLA in an effort to 
clarify certain aspects of sacrificial bed behavior. As a first step, a 
series of bench tests is being conducted aimed at simulating the 
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propagation of a volumetrically heated fluid in a solid material. The 

tests can serve to illustrate the relative importance of the physical 

processes taking place as well as providing a check on theoretical 

—- that differing mathematical models provide. The tests are 
riefly described. 


43295 (SAND—76-9008, pp 259-270) Heat transfer from an 
internally heated liquid layer. Faw, R.E.; Baker, L. Jr. (Argonne 
National Lab., IL). Jan 1977. 

From Meeting on post-accident heat removal information 
ee Albuquerque, New Mexico, USA (13 Nov 1975). 

n ings of second Post-Accident Heat Removal "in- 
formation exchange”. 

This paper is concerned with the development of methods for 
analyzing the postaccident heat removal characteristics of a fast 
breeder reactor, specifically, the problem of predicting melting rates 
of a structural material heated from above by a horizontal layer of 
molten fuel. There are two important phases of postaccident behav- 
ior to which this work particularly applies: penetration of the reactor 
vessel by molten fuel, and penetration of sacrificial protective bar- 
riers. The paper describes the results of analyses of the available 
experimental correlations of heat transfer in horizontal fluid layers 
with uniform internal heat sources and develops means to apply the 
information to analyses of postaccident heat removal in fast reactors. 
Data and correlations are presented which relate upward and down- 
ward heat fluxes from an internally heated —_ layer to the heat 
generation rate in and thickness of the heated layer and the thermo- 
physical ye awe of the heated layer. The paper also describes the 
results of experiments undertaken to assess the feasibility of using 
microwave heating of liquids to simulate decay heating by fission 
products in molten fuel. Experimental data are reported on the 
melting attack on simulant structural materials or 
wax and naphthalene by simulant fuel layers, glycerine and ethylene 
glycol, internally heated by microwave energy. Results are ex- 
plained in terms of the newly developed correlations for layer heat 
transfer. Examples of the application to prediction of melting rates of 
steel structures by mixed-oxide fuel, internally heated by radioactive 
decay, are described. 


43296 (SAND—76-9008, pp 271-278) Studies of pool growth 
with simulant materials. Farhadich, R.; Baker, L. Jr.; Faw, R.E. 
(Argonne National Lab., IL). Jan 1977. 

From Meeting on post-accident heat removal information 
—— Albuquerque, New Mexico, USA (13 Nov 1975). 

Proceedings of second Post-Accident Heat Removal “‘in- 
formation exchange”. 

This og hag concerned with the _ of internally heated 
pools in solid . The pools are intended to simulate molten fuel 
and the solid beds to simulate structures likely to be located below a 
reactor cavity. Such structures might include a mass of steel, an ex- 
vessel core-retention system based on the sacrificial bed principle, or 
a concrete foundation. A mass of steel, when melted, would not be 
soluble in the molten fuel, whereas most sacrificial materials, includ- 
ing dehydrated concrete, would be expected to be mutually soluble 
with the fuel. The general behavior of pool growth for insoluble 
systems was tested in a series of ‘Three-Dimensional” simulations 
using a cylindrical cavity drilled in the top of a wax cylinder of 
about 4 in. diameter and 4 in. height. The cavity is filled with liquid 
heated by microwave radiation to temperatures in excess of the 
melting point of the wax. The ultimate shape of the cavity is 
determined after heating for a known time at a known heating rate. 
The temperature of the heated liquid is measured immediately after 
termination of the heating. The results indicate that a heated liquid 
ane ing an insoluble solid becomes progressively more iow 

use of the greater magnitude of the sideward heat flux than the 
downward heat flux. These preliminary results suggest that the 
radial growth of fuel pools can strongly affect downward penetra- 
tion. 


43297 (SAND—76-9008, pp 279-284) Modeling of pool growth. 
Kumar, R. agsmne National ., IL). Jan 1977. 

From Meeting on post-accident heat removal information 

—— Albuquerque, New Mexico, USA (13 Nov 1975). 
Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

In studies of ident fuel behavior in LMFBRs, it is of 
interest to examine the interaction of the core debris with the reactor 
cavity environment in the event that the fuel melts through the 
reactor and guard vessels. The core debris may thereupon come in 
contact with the structural concrete or the materials of an engi- 
neered core retention system, if one is provided. Such materials 
presently being considered include commercial refractories of high 

umina, magnesia, or zirconia content. A relatively simple model of 


al 
the growth of core debris pools in refractory materials was devel- 
an enti, and was used in the computer program GROWS. 


Briefly, the model consisted of striking a heat balance over the fuel 
pool to determine the distribution of the decay heat rejection in the 
upward, downward, and horizontal directions. Heat rejected in the 
downward and horizontal directions was then assumed to result in 
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a growth by melting of the concrete or core retainer material. 
provements to the model are discussed. 


43298 (SAND—76-9008, fe. 285-292) Influence of materials in- 
S wake DD. P k, R.D. (Hanford Engineering Devel 
tepnewski, D.D.; Peck, io elopment 
Lab., Richland, WA). Jan 1977. 
From Meeting cn post-accident heat removal information 
eae Albuquerque, New Mexico, USA (13 Nov 1975). 
of second Post-Accident Heat Removal "in- 
formation exchange”. 
pai has discussed calculations of the containment 
transients associated with a hypothetical reactor vessel melt-through 
incident. The calculations have emphasized the potential for release 
of large quantities of water from containment structural concrete. 
Test data on rate of release from thick wall steel lined concrete 
structures would be useful. Hydrogen generation in quantities suffi- 
cient to reach flammability limits in a containment building appears 
possible. However, there are reasons to believe hydrogen would not 
accumulate until the building became self-inerted by consumption of 
the oxygen originally present. Hydrogen-oxygen recombination 
would introduce additional heat into the RCB. Experimental data of 
autocatalytic hydrogen oxidation would help to confirm hydrogen 
behavior. The calculations discussed here conservatively treat rate 
of water release and formation of hydrogen. These conservatisms 
— be reduced through additional analytical and experimental 
work. 


43299 (SAND—76-9008, pp 293-296) Sodium interactions with 
reactor Kumar, R.; Sowa, E.S. (Argonne National Lab., 
IL). Jan 1977. 

From Meeting on post-accident heat removal information 
——- Albuquerque, New Mexico, USA (13 Nov 1975). 

of second Post-Accident Heat Removal "in- 
formation exchange’ 

A series 0} experiments has been conducted to test the com- 
patibility of various reactor materials with sodium at high tempera- 
ture, as part of a study of the physical and chemical interactions 
between reactor materials at temperatures typical of accident condi- 
tions. Materials tested included commercial alumina, magnesia, and 
zirconia based refractories which are of interest for potential use in 
engineered core retention systems, various graphites, and two con- 
trol materials (boron carbide and tantalum). Some of the results are 
presented. 

43300 ge pa pp 323-332) Calculation models for the 

core retention vessel. Barleon, L.; Frick, 
H.; Hume, W.; Mellie, U (lnetitet fuer Reaktorbauelemente Ge- 
sellschaft fuer Kernforschung, Karlsruhe, Ger.). Jan 1977. 

From Meeting on post-accident heat removal information 
exchange; Aiea, 9 New } Mexico, USA (13 Nov 1975). 

In Proceedings of second Post-Accident Heat Removal “in- 
formation exchange”. 

A basic requirement for any design work of such a core 
retention vessel is as exact as possible a knowledge of the tempera- 
ture distribution and the heat flux. In this report, some ideas and 

resented which refer y to the oo 
of corresponding devices. The i inv 
sey in connection with R and D work for pauetene 
fast breeder reactors. 


43301 (SAND—76-9008, . 7 333-338) SNR-300 tank 
core retention device, design philosophy behind it. 
(Interatom, Bensberg, Ger.). Jan 1977. 
From Meeting on post-accident heat removal information 
ee Albuquerque, New Mexico, USA (13 Nov 1975). 
of second Post-Accident Heat Removal “in- 
formation exchange”. 


Although the German 300 MW-LMFBP (SNR- —?- will ie 
equipped with a number of special novel safeguards, ¢ 
independent and diverse shutdown systems and an additi SP mong 
dant emergency core cooling system, the German li authori- 
des talk to Oe leaetaotion Oh a pend cupd comets bomioe Since 
it seems rather impossible to prove under all thinkable circumstances 
that the given tank internals or any additional devices inserted in 
their vicinity will have sufficient retention capability against molten 
fuel, this retention device must be situated outside the reactor tank 
——— the guard vessel. The general design of the vessel is 


tank external 
it. Friedrich, H.J. 


43302 (SAND—76-9008, pp 339-346) Post-Accident Core Reten- 
tion and Heat Removal. Cluekler, E.L. (General Electric Co., Sunny- 
vale, CA). Jan 1977. 
From Meeting on post-accident heat removal information 
— Albuquerque, New Mexico, USA (13 Nov 1975). 
ings of second Post-Accident Heat Removal “in- 


formation exchange”. 
The program is focused on three major activities, including: 
(1) Evaluations of post-meltdown consequences and the inherent 
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eteien caeiiy of Samoa system and containment of early 
sized and commercial LMFBRs; (2) Evaluation of ex-vessel post- 
accident core retention concepts; and (3) Identification of data needs 
and test requirements. Results to date are summarized. 


43303 Lat Aes on SP 347-362) Status of post-accident 
fuel containment studies for MW<(e) GCFR demonstration 
—— Kang, C.S. ended Atomic Co., San Diego, CA). 
an 

From Meeting on post-accident heat removal information 
exc + Sieameoeee, New Mexico, USA (13 Nov 1975). 

ings of second Post-Accident Heat Removal “i 

feenetion eee 


Studies have been underway for several years at General 
Atomic to assess the capability of the prestressed concrete reactor 
vessel to contain molten core debris. Analytical techniques have 
been developed and are improved. Results of preliminary 
studies for a 300-MW(e) GCFR demonstration plant indicate that 
both heat removal downward, through the internal graphite and 
steel shielding, ana upward, primarily by radiation to other shield- 
ing, are important. Sensitivity analyses, performed to scope the 
range of uncertainties in phenomena and materials properties, seem 
- con that critical temperatures are rather insensitive to c es 

pa . Experiments have been defined that are 
to elucidate and verify thermodynamic processes occurring in the 
a as well as its interactions with shielding and structural 
mate 


43304 ae. Light water reactor safety research 
program quarterly report, July—September 1976, oe D.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1977. Contract 
EY-76-C-04-0789. 14p. (NUREG—0183-1). Dep. NTIS, PC A02/ 
The Molten Core—Concrete Interactions Study was initiated 
on July 15, 1975, to provide a qualitative, extensive exploration of 
the phenomena associated with contact between molten-core materi- 
als and concrete. The experimental elements of this om | are divided 
into four categories: (1) deposition of corium-type melts onto con- 
crete, (2) kinetics and stoichiometry of the thermal decomposition of 
concrete, (3) response of concrete to heat fluxes at one surface, and 
(4) simulation experiments that explore phenomena at the interface 
between a melt and a decomposing solid. Experimental results are 
being incorporated in a ing analysis that will establish scaling 
parameters for the system and identify key elements of the melt- 
concrete interaction. A number of major tests were performed 
during this period. Six large-scale molten steel/concrete interactions 
were performed to complete the test series. Several small-scale 
thermite melt/concrete tests were performed. The test series con- 
cerning the response of concrete to high heat flux was completed. 
Additional tests were performed concerning the thermal decomposi- 
tion of concrete. 


43305 (TID—27570) Fission heated subassembly for sodium boil- 
ing in EBR-II. Dodd, L.R. (Washington Univ., Seattle 
MF AOI. 1976. Contract EY-76-S-05-3363. 61p. Dep. NTIS, PC A04/ 
F AOl. 


Localized coolant boiling in a liquid metal fast breeder reac- 
tor (LMFBR) may be the first indication of a partial coolant block- 
age in a subassembly. The potential for such an incident to develop 
into an accident disrupting the reactor core attracts the development 
of an instrumentation system capable of detecting local coolant 
boiling. A requisite for the development of such a system is a 
thorough understanding of the characteristics of the boiling and the 
signals (neutronic and acoustic) generated. This knowledge may best 
be obtained by conducting prototypical in-reactor experiments in 
which local coolant boiling is generated downstream of a simulated 
blockage. A conceptual design of a 37 pin, fission-heated subassem- 
bly containing a central blockage is presented. The subassembly is 
designed to operate in Experimental Breeder Reactor II (EBR-II). 


43306 (TID—27575) Procedures and instrumentation for sodium 
boiling in EBR-II. Crowe, R.D. (Washington Univ., 
Seattle (USA)). 1976. Contract EY-76-S-05-3363. 64p. p. NTIS, 
PC A04/MF AO1. 

Thesis. 


The development of instrumentation capable of detecting 
localized coolant boiling in a liquid metal cooled breeder reactor 
(LMFBR) has a high priority in fast reactor safety. The detection 
must be rapid enough to allow corrective action to be taken before 
— e occurs to the core. To eee Sg test a method 
of boiling detection, it is desirable to produce boiling in a reactor and 
thereby introduce a condition in the reactor the original design 
concepts were chosen to preclude. The proposed boiling experi- 
ments are designed to safely produce boiling in the subassembly of a 
fast reactor and provide the information to develop boiling detection 
instrumentation without core damage or safety compromise. The 
experiment consists of the operation of two separate subassemblies, 
first, a gamma heated boiling subassembly which produces non- 
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typical but highly conservative boiling and then a fission heated 
subassembly which simulates a prototypical boiling event. The two 
boiling subassemblies are designed to operate in the instrumentation 
subassembly test facility (INSAT) of Experiment Breeder Reactor II 
(EBR-II). 


43307 (TID—27594) LOFT power ascension series L2. Appendix 
B to LOFT EOS Volume 1. Revision 0. Solbrig, C.W.; Jacoby, J.K.; 
Leach, L.P.; Ybarrondo, L.J. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Nov 1976. Contract EY-76-C-07-1570. 56p. Dep. NTIS, PC 
A04/MF AO1. 

A description of the first LOFT nuclear test series is present- 
ed. The test series selected was principally determined by the 
primary objective of the series. This objective is to run the full 
power, double ended cold leg break experiment, with and without 
pressurized fuel rods, at nominal ECCS design conditions, as soon as 
possible. This L2 test series objective was established because the 
Semiscale MOD-1 Blowdown Heat Transfer Test Series (S-02) con- 
firmed that the double-ended cold leg break resulted in sufficiently 
high cladding temperatures to produce ideal data for code verifica- 


tion purposes. 


43308 (UCID—17446-1) Mark I 1/5-scale boiling water reactor 
pressure suppression experiment. Quick-look report for test numbers 
1,0(a) and 1.0(b) performed on March 4 and 8, 1977. McCauley, E.W.; 
Pitts, J.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 16 Mar 1977. Contract W-7405-ENG-48. 67p. Dep. 
NTIS, PC A04/MF AO1. 

The experimental results obtained from pressure suppression 
experiment numbers 1.0(a) and 1.0(b) that were performed on the 
Lawrence Livermore Laboratory's '/s-scale boiling water reactor 
(BWR) Mark I pressure suppression experimental facility are sum- 
marized. 


43309 (WCAP—8937) Environmental qualification: instrument 
transmitter temperature transient analysis. Hsieh, T.; Barlow, R.T.; 
Julian, H.V. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
Feb 1977. 74p. Westinghouse Electric Corp., Pittsburgh, PA. 

The effects of severe containment temperature transients on 
safety-related instrument transmitters are analyzed using a one-di- 
mensional slab model constructed using test aon from the Westing- 
house Supplemental Environmental Qualification Program. This 
analysis is performed using the Westinghouse COCO computer code 
and its subroutines to compute the temperature transient responses in 
the transmitter for both the Westinghouse Instrument Environmental 
Qualification Test Curve and the containment transient following the 
most severe small steam line break. A convective heat flux analysis is 
presented and has been programmed into the COCO code. 


43310 (XN—75-48(NP)) Definition and justification of Exxon 
Nuclear Company DNB correlation for PWR’s. Galbraith, K.P.; 
Patten, T.W.; Jeach, J.L.; McMullen, M. (Exxon Nuclear Co., 
Richland, Wash. (USA)). 16 Dec 1976. 95p. Exxon Nuclear Co., 
Inc., Richland, WA. 

The prediction of the onset of boiling transition or departure 
from nucleate boiling (DNB) in a pressurized water reactor (PWR) 
is performed at Exxon Nuclear ccna (ENC) using local flow 
conditions from subchannel analysis and the W-3 correlation plus 
correction factors for the effects of axial heat flux distribution, 
unheated boundary and mixing vane grid spacers. The data analyzed 
covered a variety of test conditions which included variations in grid 
spacer design, radial and axial power distributions and broad range 
of hydraulic conditions. A summary of the pertinent test configura- 
tion details and of the mean and predicted to measured DNB heat 
flux for each test section configuration is presented. The DNB heat 
flux was predicted using the W-3 DNB correlation plus correction 
factors for the effects of an axial heat flux distribution, an unheated 
boundary and mixing vane grid spacers. The local conditions for 
coolant flow, enthalpy and pressure were calculated using the sub- 
channel computer code XCOBRA-IIIC. 


43311 (XN—76-44(A)) Revised nucleate boiling lockout for ENC 
WREM-based ECCS evaluation models. Worley, L.C. (Exxon Nucle- 
ar Co., Richland, Wash. (USA)). 4 Feb 1977. 37p. Exxon Nuclear 
Co., Inc., Richland, WA. 

The Nuclear Regulatory Commission has recently ruled that 
the blowdown heat transfer models used by Exxon Nuclear Compa- 
ny and other fuel vendors do not conform to 10 CFR 50, Appendix 
K, Section I.C.4.e. Since the ENC-WREM codes use the nucleate 
boiling correlations as an upper bound, they were used after CHF 
occurred if and when the transition boiling correlations yielded 
values greater than nucleate boiling. Although this use is conserva- 
tive, the NRC has ruled that this violates 10 CFR 50, Appendix K, 
Section I.C.4.e. Exxon Nuclear Company has developed a modified 
heat transfer logic which is in full compliance with the law and 
which results in an insignificant change in cladding temperature. 
This model is discussed in this report. Plants previously analyzed 
with ENC-WREM codes are discussed on a case by case basis. 
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43312 (ZfK—302) ne of the coarse of a calculative 
reactor safety estimation in licence procedure for nuclear reactors. 
Adler, B.; Kampf, T. Seeeseeton fuer Kernforschung, Rossen- 
dorf bei Dresden (German Democratic Republic); Bergakademie 
Freiberg (German Democratic Republic)). Dec 1975. 117p. (In 
German), Dep. NTIS (US Sales Only), PC A06/MF AO1. 

esis. 

The safety of nuclear reactors. Therefore the authors have 
collected and employed a number of high degree independent safety 
parameters for mathematical evaluation of the reactor safety. By 
means of computer programs such parameters from about 400 re- 
search reactors have been analysed and the fluctuation ranges of 
their greatest density were determined. The limits of these fluctu- 
ation ranges are quickly available and can be used as recommended 
values for the layout and for the safety estimation of research 
reactors. A comparison of the existing layout recommendations and 
the determined fluctuation ranges in most cases shows a good 
agreement. In some cases corrections and new layout recommenda- 
tions have been proposed. The determined fluctuation ranges found 
their first practical application in the estimation of the Rossendorf 
Equipment for Critical Experiments (RAKE). 


43313 Seismic analysis of a nuclear power plant accounting for 
soil-structure interaction effects. Ali, S.A. (United ee and 
Constructors, Inc., Philadelphia, Pa. (USA)); Arango, I. (Shannon 
and Wilson, Inc., Seattle, Wash. (USA)). pp K3/3 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43314 Acceptable risk in reactor safety studies. Benjamin, T.R.; 
Shinozuka, M.; Shah, H.C. (Engineering Decision Analysis Co., Inc., 
Palo Alto, Calif., USA). pp J1/1 1-10 of In Structural mechanics in 
reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor Seren: London, UK (1 Sep 1975). 

Acceptable risk is defined in terms of its five basic parameters: 
1) the hazard or problem; 2) the probability of occurrence; 3) the 
consequence; 4) the possible alternative actions; and 5) the value 
system of the community or the society. The problem of consistency 
in design at a site and between differing sites is discussed and 
solutions are suggested. Techniques for consistent deteministic and 
probabilistic setting limits and design standards are illustrated using 
data from AEC Reactor Safety Study, WASH-1400. The influence 
of level of consequence is discussed and a general methodology for 
decision analysis in resource allocation problems is briefly intro- 
duced and illustrated. The concept of acceptable risk is put in a 
— format that can be used by engineers and planners. 

yesian statistical methods are introduced to develop the ‘aoa 

ologies. 


43315 Complete analysis of a nuclear building to nuclear safety 
standards. Bergeretto, G.; Giuliano, V.; Lazzeri, L. (Societa di 
Architettura Industriaie per gli Impianti di Generazione di Energia, 
Genova, Italy). pp J2/2 1-14 of In Structural mechanics in reactor 
technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
ialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The nuclear standards impose on the designer the necessity of 
examining the loads, stresses, and strains in a nuclear building even 
under extreme loading conditions, both due to plant malfunctions 
and environmental accidents. It is necessary then to generate, com- 
bine, and — a tremendous amount of data; y the lack of 
symmetry and general complication of the structures and the large 
number of ~ ing combinations make an automatic analysis quite 
necessary; the authors tried to solve such a problem by a largely 
— procedure and by a series of computer programs linked 
together. 


43316 Stability and toe pressure calculation of a reactor building 
subject to seismic disturbance. Bervig, D.R.; Chen, C. (Gilbert Asso- 
ciates, Inc., Reading, Pa. (USA)). pp K3/7 1-12 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

At the present time, the stability and toe pressure calculations 
of a reactor building subject to seismic disturbance is still based on 
the equivalent inertial force method applied statically. The paper 
introduces a numerical scheme to handle this nonlinear dynamic 
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problem with reasonable computation cost. A set of nonlinear differ- 
ential equations is derived by coupling the modal information of a 
free-free building model with the compression only nonlinear force 
displacement curve representing the soil. This formulation has sever- 
al advantages. These are (1) rigid body large displacement rotational 
mode is included in the analysis to account for the uplift, (2) the 
compression only nonlinear force displecement curve can be defined 
at several control points along the building soil interface, (3) the 
mode shapes used in the analysis are free-free. This allows for a 
better estimate of the importance of the building flexibility effects on 
soil pressure since the rigid body modes and flexible modes are 
separated, and (4) the boundary restraints im; on the rigid body 
or free-free modes are a function of the relative motion between the 
structure and soil. The set of nonlinear differential equations are 
solved using a digital computer code that functions as an analog 
computer. By using this code, the compression only nonlinear force 
displacement curve for the soil can easily be handled. A open 
study is conducted to evaluate the importance of uplift, building 
flexibility and the nonlinear force displacement curve. The results 
obtained are also compared with the conventional linear dynamic 
analysis. 
43317 Safety philosophy and concepts for large liquid metal 
breeder reactor power plants. Bradbury, P. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). pp J2/1 1-14 
of In Structural mechanics in reactor technology. Vol. 4. Bertin (her. 
T.A. (comp.) (Bundesanstalt fuer Materialp: 
many, F. R). Amsterdam, The Netherlands, North- Holland (i975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

This paper addresses the unique related aspects of the 
LMFBR concept which are of significance to containment 
and structural analysis. Topics covered include: Primary boundary 
integrity assurance; Effects of sodium spills on a of struc- 
tures; Provisions being considered for containment of melted cores; 
Fuel handling accidents. Specific reference is made to the FFTF and 
the Clinch River Breeder Reactor Project designs and methods of 
treatment of the above problems. In particular, the part played by 
tests, such as those carried out on a simulated FFTF model, and the 
planned structural reliability and related programs are considered. 
Where practicable, these topics are addressed in a manner which 
places FFTF and CRBR in context with other LMFBR’s and point 
to a possible direction for future American LMFBR designs. 


43318 Numerical method for vibration analysis of composite 

structures with different damping capacities. Brusa, L.; Ciacci, R.; 

Lusso, C.; Restelli, F. (Centro Informazioni Studi Esperienze, Milan 

(Italy)). pp K4/5 1-10 of In Structural mechanics in reactor techn- 

a bo! = Jaeger, oc. .) (Bundesanstalt fuer Materialprue- 
a RD). Amsterdam 


, The Netherlands; 

Nowth-Holland “97 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
The presents a numerical method which is for the 


paper 
computation of the free damped frequencies and complex modes of 


structures. This method based on the simultaneous iteration concept, 
seems to be efficient for large-size problems especially aie ee 
strategies are applied for the choice of the initial 

investigations are necessary to improve the Geuties om especially on 
account of the application to eigenvalue problems with real matrices. 


43319 
of 


Rossi, F. (Centro Informazioni Studi Esperienze, Milan se 
K4/6 1-8 of In Structural mechanics in reactor dame on Voi 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Ber! 
od F.R.)). Amsterdam, The Netherlands; Nowth¢ Holland 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep a 

The dynamic analysis of structural s; a oe the solu- 
tion of the matrix equations: Md*delta/dt(t) + lta/dt(t) + 
Kdelta(t) = F(t). Many numerical methods are available for direct 

integration of this equation and their efficiency is due to the fulfill- 

ment of the following requirements: A reasonable order of accuracy 
must be obtained for the approximation of the response relevant to 
the first modes: the model contributions relevant to the eigenvalues 
with large real part must be essentially neglected. The presents 
a y-step numerical scheme for the integration of this equation 
which satisfies the requirements previously mentioned. 


43320 Sensitivity analyses of a seismic response event tree model 
of a nuclear plant safety system. Charlwood, R.G.; Anderson, D.L.; 
Chapman, C.B. (Acres Consulti 

Canada). pp K7/11 1-14 of In hanics i 
technology. — 4. Jaeger, T.A. | pag meng ay fuer Mater- 
ial lin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Hi nd (1975) 
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From 3. international con mechanics in 
reactor technology; London, UK “ser Sep 1975). 

It is shown that combined system seismic failure robabilities 
in the range 10~* to 10-* could conceivably be achieved. However, 
oe SS ae aay necessary to be able to establish either a 
‘maximum possible’ earthquake or demonstrate a large reserve of 
component strength above the DBE. The effect of uncertainty in the 
ground motion and in the response spectra are relatively unimpor- 
tant when compared to other uncertainties. The effect on common 
mode failure must be considered in the seismic analysis. 


43321 oma pe of artificially generated three component time 
histories. Chen, C. (Gilbert Associates, Inc., Reading, Pa. (USA)); 
Lee, J.P. (Brown and Root, Inc., Houston, Tex. (USA)). pp K1/8 1- 
7 of In Structural mechanics in reactor technolo; ogy. Vol. 4. Jaeger, 
T.A. (comp.) (Bundesanstalt fuer Materialpruefw Berlin (Ger- 
many, F.R.)). Amsterdam, The Netherlands. North- Yolland oT). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The authors calculate variances and covariances of strong 
motion accelerograms recorded at 104 sites using the assumption of 
ergodic process. Examination of the results reveals that majority of 
the covariances between vertical and horizontal directions are 
higher than those of the two randomly oriented horizontal direc- 
tions. This is an indication that the vertical axes is not always one of 
the principle axis. The contradiction is probably caused by the 
assumption that all three components have the same intensity func- 
tion as assumed by Penzien and Watabe. In reality, they are not the 
same, hence the direction of principle axes of ground motion in 
general, is a function of time. Thus, the statistically uncorrelated 
time histories cannot be used as a criterion. Since the industry needs 
a criterion to define the correlations among the three components 
this paper calculates the statistical value of the correlation coeffi- 
cients the recorded accelerograms at 104 sites of random 
orientation and recommends those values as the criterion of correla- 
tion among the three components. 


43322 Mesh size criteria for soil amplification studies. Costan- 
tino, C.J.; Miller, C.A.; Lufrano, L.A. (City Coll, New York 
(USA)). PP K2/3 1-12 of In Structural r echanics in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. ow (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 
From 3. international conference 4 | oe mechanics in 
reactor technology; London, UK (1 Sep 197 
In the seismic response analyses of - the finite ele- 
ment method of analysis is often used to determine the motion 
response of the structure. Criteria of horizontal accelerograms are 
usually specified at the surface of the soil overburden. Two-dimen- 
sional finite element meshes are then develo’ which from the 
surface extend to bedrock (or deep soil layer), with the structure 
embedded within the surface of the mesh. Input to the mesh is 
usually the associated horizontal accelerogram developed at the 
basement of the mesh, from which the structural response is calculat- 
ed. The basement accelerogram, of course, is determined by convo- 
lution analysis, and then input to the mesh without the embedded 
a a as output the original criteria surface accelerogram. 
criteria are currently available to the analyst for selecting 
the faite el element mesh size so as to yield sufficient accuracy in the 
pets uted resonances. It is well known that the finite element 
cane has inadequate wave transmission capability above a certain 
mesh cut-off frequency, and it is this feature which leads to errors in 
the computed solution. Finite element solutions were obtained for 
the vertical one-dimensional convolution phase of the study. 


43323 Aseismic design of turbine houses of nuclear power plants. 
Danisch, R.; Labes, M. (Kraftwerk Union A.G., Erlangen (Ger- 
many, F.R.). Vertriebsbereich Kraftwerktechnik). pp K6/6 1-14 of 
In Structural mechanics in reactor technology. Vol. 4. Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Germany, 
F.R.)). Amsterdam, The Netherlands; North-Holland (1975). (In 
German 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The turbine house does not belong to a safety-related parts 
of equipment of a nuclear power plant. A special protection against 
earthquakes is not ae by the authorities as long as it is proven 
that safety-related es a will not be restricted in their 
function by a col “the turbine house. The degree of an 
aseismic design is inane =. > the customer, who has to weigh the 
risk of costs and availability against the additional costs that are 
necessary for the earthquake calculation and for constructive har- 
dening. In com to the high-tuned turbine foundations as they 
are in use in the USA today, low-tuned turbine foundations as a 
result of helical-spring-support, which are constructed by the KWU 
exclusively, pose special problems with the aseismic design. 


43324 Integrated approach to the probabilistic assessments of 
aircraft strikes and structural mode of damages to nuclear power 
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plants. Godbout, P.; Brais, A.; Deslauriers, G. (Ecole Polytechnique, 
Montreal, Quebec (Canada)). pp J1/7 1-8 of In Structural mechanics 
in reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt 
fuer Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The possibilities of an aircraft striking a Canadian nuclear 
power plant in the vicinity of an airport and of inducing structural 
failure modes have been evaluated. This evaluation, together with 
other studies, may enhance decisions in the development of general 
criteria for the siting of reactors near airports. 


43325 Reliability of a simple model under nonstationary earth- 
quake excitation. Grossmayer, R. (Technische Hochschule, Vienna 
(Austria)). pp K4/7 1-17 of In Structural mechanics in reactor 
technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
ialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The aim of the paper is to determine the reliability of an 
earthquake-excited structure. In contrast to the time history and 
response spectrum analysis a stochastic approach is preferred, thus 
emphasizing the random feature of the nonstationary excitation 
process. Seismic response of the structure is analysed in the sense of 
reliability. The structure is called reliable, if a characteristic value 
X(t) does not exceed a critical level within the lifetime of the 
structure. The probability of this event is calculated by determining 
the probability of the disjoint event of first passage. For exact 
deter‘nination of the first passage probability a partial differential 
equation with time-dependent coefficients exists. However, no solu- 
tion is known because of the complex initial and boundary condi- 
tions. Therefore, an approximate solution of the problem must be 
performed. It can be done by determining upper and lower bounds 
for the first passage probability according to a formula by Shino- 
zuka. The method ‘s demonstrated with an elastic clamped-free bar 
model with small viscous damping and makes use of modal analysis. 


43326 Earthquake analysis of nuclear reactor buildings including 
foundation interaction. Gutierrez, J.A.; Chopra, A.K. (California 
Univ., Berkeley (USA)). pp K3/4 1-9 of In Structural mechanics in 
reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Presented is a general method of analysis which provides a 
unified treatment for all types of idealization for the foundation, and 
overcomes the deficiencies in the commonly used procedures for 
including foundation interaction effects in earthquake analysis of 
nuclear reactor buildings. The method is based on the substructure 
concept. 


43327 Comparison of experimental and theoretical investigations 
of embedment effects on seismic response. Hadjian, A.H. (Bechtel 
Power Corp., San Francisco, Calif. (USA)); Howard, G.E.; Smith, 
C.B. (Applied Nucleonics Co., Inc., Los Angeles, Calif., USA). pp 
K2/5 1-12 of In Structural mechanics in reactor technology. Vol. 4. 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
od F.R.)). Amsterdam, The Netherlands; North-Holland 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A research program has been conducted to both gain insight 
into the effects of embedment on the seismic response of nuclear 
power plant containment structures and to verify current analytical 
methods for the prediction of their seismic response. Tests were 
performed on small wooden cylinders, rectangles, and cubes using a 
shake table to conduct parametric studies in the effects of geometry, 
height to diameter ratio and amount of embedment. Additionally, an 
attempt was made to correlate the experimental results with simpli- 
fied and finite element models that included both embedment and 
nonlinear effects. The results reported in the paper are applicable to 
cases where the foundation materials under and around the structure 
are similar. Both the analytical and experimental work indicate that 
the effect of embedment can be incorporated into the seismic analy- 
sis of structures by simple models. In particular, embedment effects 
can be neglected during seismic excitations if the depth to-diameter 
ratio is less than 0.5. For deeper embedment good agreement with 
experimental results can be achieved with simplified models and by 
selection of soil parameters evaluated at the appropriate strain levels. 


43328 Impact of soil-structure interaction on the probabilistic 
frequency variation of concrete structures. Hadjian, A.H. (Bechtel 
Power Corp., San Francisco, Calif. (USA)); Hamilton, C.W. (Cali- 
fornia Univ., Los Angeles (USA)). PP K3/8 1-10 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
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(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Earthquake response of equipment in nuclear power plants is 
characterized by floor response spectra. Since these spectra = at 
the natural frequencies of the structure, it is important, both from 
safety and cost standpoints, to determine the degree of the expected 
variability of the po termed structural frequencies. The paper ex- 
tends a previous work on the variability of the natural frequencies of 
structures due to the variations of concrete properties and presents a 
rigorous approach to evaluate frequency variations based on the 
probability distributions of both the structural and soil eters 
and how they jointly determine the distributions of the natural 
frequencies. The impact of soil properties on the structural frequen- 
cies stems from the fact that soil-structure interaction is an important 
consideration for massive structures. 


43329 Continuum and finite element analyses for soil-structure 
interaction analysis of deeply embedded foundations. Hall, J.R. Jr.; 
Kissenpfennig, J.F. (E. D’Appolonia Consulting Engineers, Inc., 
European Operations, Brussels, Belgium); Rizzo, P.C. (E. 
D’Appolonia Consulting Engineers, Inc., Pittsburgh, Penn., USA). 
pp K2/4 of In Structural mechanics in reactor technology. Vol. 4. 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
ohne F.R.)). Amsterdam, The Netherlands; North-Holland 
1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43330 Statistical analyses of earthquake response spectra. Hall, 
W.J. (Illinois Univ., Urbana (USA). Dept. of Civil Engineering); 
Mohraz, B. (Southern Methodist Univ., Dallas, Tex. (USA)); New- 
mark, N.M. (Illinois Univ., Urbana (USA)). pp K1/6 1-11 of In 
Structural mechanics in reactor technology. Vol. 4. Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Germany, 
F.R.)). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The work described was underiaken to develop statistically 
valid seismic ‘“*" spectra for both horizontal and vertical 
ground motion. The first study included 25 earthquake recording 
stations, of which 14 had records for all three components of motion, 
and was published as a joint work by the two groups making the 
study. This was adopted as a Regulatory Guide by the U.S. Atomic 
Energy Commission. Following that publication, additional studies 
of over 100 earthquake motion records from 56 stations were made 
by the authors. The results of the more recent studies indicate that 
some simplification, as well as a reduction in conservatism, could be 
made in the earlier recommendations. 


43331 Impact loading on a spherical shell. Hammel, J. (Tech- 
nische Univ. Darmstadt (Germany, F.R.)). J5/7 1-10 of In 
Structural mechanics in reactor technology. Vol. 4. Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, Berlin ( y, 
FR»). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

When calculating the impact-force of an aircraft ees, Ne 
building the deformation of this building is not taken in account. To 
which extent the elastic displacements of a structure influence the 
impact on plates and on spherical shells is investigated. The aircraft 
is idealized by a linear pr een Sen vo which can 
suffer elastic as well as plastic deformation. This ‘aircraft’ normally 
strikes a spherical shell at the apex. The time-dependent reactions of 
the shell as a function of the unknown impact load (F)t are expanded 
in terms of the normal modes, which are Legendre functions. The 
continuity condition at the impact point leads to an integral-equation 
for F(t), which may be solved by Laplace transformation. 


43332 Seismic response analysis for block-type fuel HTGR core. 
Ikushima, T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). pp K8/7 1-10 of In Structural me- 
chanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bunde- 
sanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

For high-temperature gas poe: &- reactors with block-type 
fuels, their resistance against an earthquake is not fully ascertained 
yet. Aseismic design studies and also experiments must therefore be 
made when such a reactor plant is to be installed in areas of high 
seismicity. The report describes analytical and experimental studies 
on the seismic response of a block type fuel reactor core, including 
the following: aseismic core structure, the calculation model and 
calculation formulae, the effects of various design variables on 
response characteristics, and the desired block shape. 
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43333 Approximate and detailed analyses for oe of reac- 
tor containment buildings, using three-dimensional computer 
Kadar, I. (Bechtel Corp., San Francisco, Calif. (USA). pt pp, Ke? 1. 1- 
10 of In Structural mechanics in reactor technology. Vol. 4. Berlin «hee 
T.A. (comp.) (Bundesanstalt fuer Materialp: 
many, F.R.)). Amsterdam, The Netherlands, North- olland (975). 
From 3. international conference on structural mechanics in 
reactor ws London, UK (1 Sep 1975). 
Structural finite element programs are commonly used in the 
as of nuclear reactor building structures. In several cases, the 
o-dimensional and ra ncn programs did not prove 
to be adequate for the analysis of non-symmetrical structures or non- 
symmetrical loadings. Three-dimensional programs were developed 
and proved to be fast and reliable tools for the analysis in each phase 
of the design. 


43334 Contribution to the spring method for embedded founda- 
tions. Kausel, E.; + ong J.; Elsabee, F. (Stone and Webster Engi- 
neering Corp., Boston, Mass. (USA)). pp K2/6 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; orth-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43335 Nonlinear soil-structure interaction due to base slab uplift 
on the seismic response of an HTGR plant. Kennedy, R.P.; Short, 
S.A. (Holmes and Narver, Inc., Los les, Calif. (USA)); Wesley, 
D.A.; Lee, T.H. (General Atomic Co., Diego, Calif. (USA)). pp 
K3/5 1-16 of In Structual mechanics in reactor technology. Vol. 4. 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 

F.R.)). Amsterdam, The Netherlands; North-Holland 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

PR major reasons have been expressed as to why dynamic 

slab uplift should be minimized: (1) As nuclear power _ are 

ponte signed for seismic loadings based u _— linear analysis, 

and since soil-structure interaction becomes nonlinear when only a 

portion of the base slab is in contact with the soil, linear elastic 

analysis may be unacceptable if base slab uplift occurs (as the 


resultant design loads may be incorrect), and (2) substantial uplift 
could cause excessive toe pressures in the supporting soil and signifi- 


cant impact forces when the slab recontacts the soil. The primary 
purpose of the paper is to evaluate the importance of the non-linear 
soil-structure interaction effects resulting from substantial base slab 
uplift occurring during a seismic excitation. 


Seismic response ae of —~ | power plant structure 
special consideration of non-linear soil-structure interaction. 
J.K.; Setlur, A.V. (Fluor Pioneer Inc., a Ill., —t 
pp K2/10 of In Structural mechanics in reactor technology. Vol. 4 
aeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
od F.R.)). Amsterdam, The Netherlands; North-Holland 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


43337 Case study of soil-structure interaction for nuclear power 
plants. Lee, A.J.H. (Gilbert Associates, Inc., Reading, Pa. (USA). 
pp K3/1 1-12 of In Structural mechanics in reactor technology. Vol. 
4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
od F.R.)). Amsterdam, The Netherlands; North-Holland 

From 3. international conference on structural mechanics in 
reactor eggs London, UK (1 Sep 1975). 

For satisfactory machine performance and safety consider- 
ation, the dynamic res; eS Se ee 
analyzed for earthquake and gency unbalanced loadings. The 
— describes a method of stud Nog the soil-structure interaction 

ae a oe ae y toward a realistic design of 
the pedestal and also the ° foundation mat. The method utilizes the 
concept underlying the foundation spring approach. 


43338 Vertical responses of nuclear power plant structures sub- 
ject to seismic ground motions. Lee, J.P. (Brown and Root, Inc., 
Houston, Tex. (USA)); Chen, C. (Gilbert Associates, Inc., Reading, 
aa (USA)). a Siner Va. K5/3 1-7 of In Structural mechanics in reactor 
ol. 4. Jaeger, T.A. See oe ee 
cnomeer Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Ho (1975). 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Techniques to model a nuclear power plant building and the 
methods used to obtain the spring constants are presented and 
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discussed. The results obtained using 
model approach and those wetined the finite element method 
are compared. Various composite lumped mass models and modeling 
techniques are recommended for future engineering applications. 


43339 Nonlinear seismic response of a series of 
columns consisting of stacked elements. Lee, T.H.; Wesley, D.A. 
(General Atomic Co., San Diego, Calif. (USA)). pp K8/5 1-10 of In 
pi mechanics in reactor technology. Vol. 4. Jaeger, T.A. 
comp.) (Bundesanstalt fuer Materialpruefung, Berlin ( 
en R.)). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A theoretical model for studying the seismic of 
HTGR core has been developed by considerin; = series of interact- 
ing fuel columns placed in a vertical plane. solution is made 
tractable by using the rigid body displacements for each block 
ye with discrete sp and damper forces to represent surface 

formations. Included in the model is the capability to treat prob- 
lems pomp om > in complexity from single block free rocking response 
icolumn response to two dimensional arbitrary inputs. 

Flexibility of the locating dowels as well as varying dowel appear- 
ances is treated as is the Coulomb friction resulting from relative 
motion between adjacent blocks. Finally, spring rates resulting from 
flat to flat or line to line contacts are included in the model. 


a Improved modal synthesis method for the transient re- 

of piping system. pomme § J.W. (Illinois Inst. of Tech., 
Chicago (USA). Dept. of Civil Engineering). pp K7/2 1-10 of In 
Structural mechanics in reactor technology. Vol. 4. Jaeger, T.A. 
S35) .) (Bundesanstalt fuer Materialpruefung, Berlin ( 

. Amsterdam, The Netherlands; North-Holland (1975). 

hom 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Fundamentals of the modal-superposition method are briefly 
reviewed for a damped multidegree-of-freedom system. Then the 
modification by inclusion of equivalent static displacement shapes is 
detailed and used to develop the modal-acceleration method for 
damped multidegree-of-freedom systems. The potential application 
of this method in the numerical calculation of forced responses of 
computer idealizations of multidegree-of-freedom structural systems 
is explored. 


43341 Seismic stresses of piping systems and equipment on heat 

exchanger supporting structures. Leung, K.E. (Bechtel Power Corp., 
San Francisco, Calif. (USA)). pp Ke ‘1-14 of In Structural mechan- 
ics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesan- 
stalt fuer Materialprue on. Berlin (Germany, F.R.)). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A three-dimensional structural analysis program was used to 
analyze an unsymmetrical heat exchanger steel frame structure with 
an externally attached piping system and a laminated steel rack. The 
analysis indicated that the seismic stresses in the piping system 
considerably exceeded those from the conventional piping analysis in 
which the coupling effect between the piping system and the struc- 
ture was neglected. It appears that to calculate the stresses due to the 
differential seismic displacement of the pipe anchors according to 
ASME Section IV may not be sufficient in this case. stresses 
such as those at the stack bracing connections, were computed by 
modeling the local system as finite elements and using the response 
spectra generated there. These local stresses were then combined 
with those obtained from the overall 3D structure response analysis. 
Some equipment and pipings may have gaps. This was treated by 

using gap elements. In conclusion, for nuclear piping systems with 
anticipated high temperature loads, it is n to consider the 
coupling effect between the piping and the building structure in the 
seismic stress computation. 


43342 Generation of artificial time-histories, rich in all frequen- 
cies from given response spectra. Levy, S.; Wilkinson, J.P.D. (Gener- 
al Electric Co., Schenectady, N.Y. (USA). Research and Develop- 
ment Center). pp K1/7 1-12 of In Structural mechanis in reactor 
technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
ialp , Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Ho! (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In order to apply the time-history method of seismic analysis, 
it is often desirable to generate a suitable artificial time-history from 
a given spectrum. The method described allows the genera- 
tion of such a time-history that is also rich in all frequencies in the 
pra ste This richness is achieved by choosing a large number of 

frequency points such that the adjacent frequencies 
have Shek half half-power points overlap. The adjacent frequencies satis- 
fy the condition that the frequency interval Af near a given frequen- 
cy f is such that (Af)/f<2c/csub(c) where c is the damping of the 
system and csub(c) is the critical damping. In developing an artificial 


_the composite lumped mass 


ermany, 
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time-history, it is desirable to specify the envelope and duration of 
the record, very often in such a manner as to reproduce the envelope 
property of a specific earthquake record, and such an option is 
available in the method described. Examples are given of the devel- 
opment of typical articifial time-histories from earthquake design 


response spectra and from floor response spectra. 


43343 Discussion of coupling and resonance effects for integrated 
systems. Lin, C.W. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Nuclear Energy Systems Div.). pp K5/2 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43344 Facility design constraints for combined seismic and ther- 
mal loading. Miller, C.A.; Costantino, C.J. (City Coll., New York 
(USA)). pp K7/8 1-8 of In Structural mechanics in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The primary coolant in breeder reactors is liquid sodium with 
the systems operating at temperatures of about 1000°F. The design 
of piping systems and their support structure must include sufficient 
flexibility to accomodate thermal growth and yet be stiff enough to 
withstand seismic induced loadings. The paper describes some of the 
problems which arose in satisfying these conflicting requirements for 
the Dump Heat Exchanger (DHX) of the Fast Flux Test Facility. 
Based upon this experience criteria are suggested for the design of 
— sodium piping systems subjected to both seismic and thermal 
loadings. 


43345 Experimental and analytical studies for a BWR nuclear 
reactor building. Evaluation of soil-structure interaction behaviour. 
Mizuno, N. (Chubu Electric Power Co. Inc., Nagoya (Japan)); 
Tsushima, Y. (Takenaka Komuten Co. Ltd., Tokyo (Japan). Techni- 
cal Research Lab.). pp K3/2 1-13 of In Structural mechanics in 
reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper evaluates the spatial characteristics of dynamic 
eee. especiaily soil-structure interaction behaviour, of the 
BWR nuclear building by experimental and analytical studies. It is 
well known that the damping effects in soil-structure interaction are 
remarkable on the building with short periods by the dissipation of 
vibrational energy to the soil. The authors have previously reported 
an analytical method for estimating the damping effects the proper- 
ties of which are characterized as haowe: 1) The complex damping 
is used, because the so-called structural damping may be more 
suitable for estimating the damping effects of an elastic structure. 2) 
H. Tajimi’s theory is used for estimating the dynamical soil-founda- 
tion stiffness with the dissipation of vibrational energy on the elastic 
half-space soil. An approximate explanation is presented in regard to 
the more developmental mathematical method for estimating the 
gm effects than the above-mentioned previous method, which 
is ‘Modes Superposition Method for Multi-Degrees of Freedom 
System’ with the constant complex stiffness showing the structural 
damping effects and the dynamical soil-foundation stiffness approxi- 
mated by the linear or quadratic functions of the eigenvalues. An 
approximate explanation is presented in regard to the experimental 
results of the No. 1 reactor building (BWR) of Hamaoka Nuclear 
Power Station, The Chubu Electric Power Co., Ltd. 


43346 Scram and nonlinear reactor system seismic analysis for a 
liquid metal fast reactor. Morrone, A. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). pp K8/4 1-12 of In 
Structural mechanics in reactor technology. VoL 4. Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Germany, 
FR). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Seismi> analyses employing response spectra techniques are 
usually performed on structural systems which can be adequately 
modeled with linear elastic behavior. However, when the system is 
composed of components which may impact each other due to the 
clearances among them, a nonlinear time history analysis is required. 
This type of analysis allows the actual system to be better represent- 
ed in the model with the proper definition of boundary conditions, 
and will calculate the various impact forces on the components. A 
nonlinear seismic time history and a scram analysis which were 
performed on a liquid metal fast reactor are described. The descrip- 
tion includes the derivation of the mathematical model from the 
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actual system, the calculation of the various imput parameters, the 
scram analysis technique, and typical results. The time history analy- 
sis was performed to obtain various seismic responses (such as 
impact forces and bending moments) for use in other analyses to 
determine the total effects on the components. The scram analysis 
was done to calculate the scram times as a function of rod travel 
distance. 


43347 Matrix of transmission in structural dynamics. Mukherjee, 
S. (Brown, Boveri and Co. Ltd., Baden (Switzerland)). pp K4/4 1-13 
of In Structural mechanics in reactor technology. Vol. 4. Jaeger, 
T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Ger- 
many, FR)). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The problem of close-coupled systems and cantilever type 
buildings can be treated efficiently by means of the very general and 
versatile method of transmission, matrix. The expression matrix of 
transmission, is used to point out the fact that the method differs 
fundamentally from another method related to matrix calculus, and 
also successfully used in vibration problems. In this method, forces 
and displacements are introduced as the ‘unknown’ of the problem. 
The matrix of transmission relates these quantities at one point of the 
structure to those at the neighbouring point. Results of analysis of a 
typical nuclear building by this method show very close agreement 
with the results obtained by using ASKA and SAP IV Program. 


43348 Response spectrum approach for inelastic seismic design of 
nuclear reactor facilities. Newmark, N.M. (Illinois Univ., Urbana 
(USA). Dept. of Civil Engineering). pp K5/1 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43349 Calculation of nuclear containment vessel response to 
impact using the PISCES code. Orphal, D.L.; Birnbaum, N.K. (Phys- 
ics International Co., San Leandro, Calif. (USA)). pp M4/12 of In 
Structural mechanics in reactor technology. Vol. 5. Jaeger, T.A. 
(comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Germany, 
F ‘RD. Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43350 Response of self-strained structures to multiple time- 
phased seismic excitation. Paz, M.; Wong, J. (Louisville Univ., Ky. 
(USA)). pp K4/8 1-6 of In Structural mechanics in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The response of structural systems to seismic excitation is 
affected by the presence of axial forces in the members as well as by 
the time-delayed arrival of the seismic wave at the various excitation 

ints. The natural frequencies and other dynamic properties are 
influenced by the presence of axial forces. As a result, the response 
of the structure changes to the extent that the axial forces change its 
dynamic characteristics and to the extent that these characteristics 
are relevant in the interaction of the structure with a given earth- 
quake. This paper presents a parametric study of some simple 
structures whose numbers are subjected to initial axial forces and to 
the action of multiple time-phased seismic motion of the supports. 
The final response is obtained by superposition of instantaneous 
values of modal contributions, after numerical integration of the 
modal equations. The disturbing action produced by the ground 
motion of the well-known El Centro earthquake 1940 is appled to 
several simple structures in which the amount of the axial straining 
forces and the time-delayed excitation are varied parametrically. 


43351 Seismic model of the gas cooled fast breeeder reactor core 
support structure. Penzes, L.E.; Chang, K.H.; Lee, G.E. (General 
Atomic Co., San Diego, Calif. (USA)). pp K8/10 1-10 of In Struc- 
tural mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A new modelling technique for the seismic analysis of the 
GCFR core support structure is under development. In previous 
analyses a single-beam, lumped-mass model was used as a first 
approximation. With the new technique one can determine what 
effect a large number of core elements, hanging as cantilevered 
beams from a perforated grid plate have on the grid plate vibration. 
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With this technique, the amplitude and stresses of individual core 
elements can be computed. method also permits the study, in a 
— —. of the —— =o snaps the a an core 
elements. The major ° resses the dynamic 
behaviour of the Bao and its = ae on the seismic analysis. 
The analysis of the fuel and blanket elements and the method of 
model ny ore are also discussed. However, this latter method is 
still in the development stage and only a brief description is given. 


Reaction-time 


gineers and Constructors, Inc., Philadelphia, Pa. 
(USA)). PP "* 1- “" of In Structural mechanics in reactor technol- 
ogy. “ie aeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
y, F.R.)). Amsterdam, The Netherlands; 

Nonth Holland Corp 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper outlines a rational - teed by which reinforced 
concrete structures such as slabs and fhells may be designed to retain 
the required structural integrity after an aircraft impact. The paper 
presents a new estimate of the reaction-time relationship for impact- 
ing aircraft. A new estimate of the punching shear capacity is 


= In addition, a simple, rotational design procedure is pre- 
sented. 


43353 Vertical design response for rock sites. Rizzo, 
P.C.; Shaw, D.E.; Snyder, M.D. (E. D’Appolonia Consulting Engi- 
neers, Inc., Pittsburgh, Penn., USA). pe K1/9 1-13 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialprue: , Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; orth-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Vertical esign response spectra based upon a statistical stu 
of 30 historical earthquakes obtained upon rock sites are nt 
The recommended design response spectra for rock sites are some- 
what less severe than previous recommendations, specifically those 
recommended in USAEC ~ pare Guide 1.60. Results of the 
present study are s i and a detailed description of the 
strong ——— accelerogram processing and statistical analysis is 
presen 


43354 Seismic wave effects on soil interaction. Scanlan, 
R.H. (Princeton Univ., N.J. (USA)). Ss he ep K2/1 1-6 of In Structural 
mechanics in reactor technology. 4. Jaeger, T.A. ye 
(Bundesanstalt fuer Materialprue' , Berlin 1 (Germany, F -R.)). Am- 
sterdam, The Netherlands; orth-Holland (1975). 
From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
One of the most commonly used me Sepeteene in the seismic 
pore of structures is that the earthquake input motion is identical 
tial points on a given level eath the structure. This is 
font on generally true, and any actual spatial variation of this 
motion away from complete uniformity will give rise to effects not 
usually considered:in particular, self cancelling effects by those 
displacement components which happen to op each other in 
direction, and torsional effects by those which have different lever 
arms with respect to the structural center of mass. The paper 
examines this situation analytically under the following circum- 
stances: a rectangular structural mass or foundation block is assumed 
to rest upon distributed soil springs, and a travelling seismic wave is 
wee to pass under the springs. The dynamics of this system are 


43355 Floor response spectra for yg eet oll of 
tems by Fourier transform. Scanlan, R.H. (Princeton Univ., No. 
(USA)); Sachs, K. (Kraftwerk Union AG., Offenbach (Germany, 
F.R.)). pp K5/5 1-11 of In Structural mechanics i in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, lin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The earthquake nom coagy H spectrum has become a standard 
tool in earthquake engineering. This is especially true in engineering 
where response spectra are extensively used for the analysis of the 
structure as well as light equipment. The paper describes a method 
= erent floor response spectra from a given Ye he response 

time-saving approach makes use of 
pee io and the randomness of phase angles. 


43356 Effect of torsional excitation on equipment seismic —_ 
Scavuzzo, R.J.; Lam, a (Akron Univ., Ohio (USA). . Of 
Mechanical Engineering). KIA 1 -10 of In adhe Pham 
in reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt 
fuer ee Berlin (Germany, F.R.)). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
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It is the purpose of the study to determine the effect of 
torsional vibration modes on the seismic response of nuclear power 
lants. Often it is necessary to design a containment structure which 

a center of mass eccentric to it’s geometric center. Under these 
conditions torsional vibration modes are excited from lateral seismic 
ground motions. Specifically, the problem investigated in the study 
is to determine the response of a structure internal to the contain- 
ment vessel as a function of mass eccentricity. 


43357 Response of equipment in nuclear power plants to airplane 
crash. Schalk, M.; Woelfel, H. (Ingenieurbuero Dr.-Ing. H. Woelfel, 
psa mp ny ometcnpee of Germany). pp K5/1 of In Structural me- 
chanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bunde- 
sanstalt fuer aang Hy Berlin (Germany, F.R.)). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43358 Structural reliability assessment of reactor safety contain- 
ments. Schueeller, G.I.; Schwarz, R.F. (Technische Univ. Muenchen 
(Germany, F.R.)). pp J1/6 of In Structural mechanics in reactor 
technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
ialprue’ , Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975) 

Published in summary form only. 


43359 Torsional earthquake effects in symmetrical structures. 

Shah, H.; Valathur, M. (Sargent and Lundy, Chicago, Ill. (USA)). 

pp K5/6 of In Structural mechanics in reactor technology. Vol. 4. 

aeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 

(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 
). 


(1975 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43360 Probabilistic determination of seismic design criteria. 
Shah, H.C.; Benjamin, J.R. (Engineering Decision Analysis Co., 
Inc., Palo Alto, Calif., USA). pp K1/2 1-10 of In Structural mechan- 
ics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesan- 
stalt fuer Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A probabilistic technique of forecasting bedrock iso-accelera- 
tion contours in terms of time, magnitude, and exceedance probabil- 
ity is presented along with examples from field poms mag The 
relationships among recurrence intervals, return periods, mean rates 
of occurrence time, exceedance probabilities, and nominal design 
levels are discussed and illustrated. It is shown that nominal deter- 
ministic design levels can be readily related to probabilistic measures 
including the influence of the design life and importance of the 
facility. fe i is shown that a consistent risk level for a given class of 
structure located in different seismic zones can be maintained. Seis- 
mic , based on the concept of acceptable risk for a given class 
and use 0! structure is developed. Illustrative examples from practice 
are included. 


43361 Analysis of an aircraft impact on a reactor building. 

Sharpe, R.; Kamil, H. (Engineering Decision Analysis Co., Inc., 

Palo Alto, Calif., USA); Scanlan, R. (Engineering Decision Analysis 

Co., GmbH, Frankfurt am Main, F.R. Germany). pp J5/4 1-10 of In 

Structural mechanics in reactor technology. Vol. 4. Jaeger, T.A. 

= .) (Bundesanstalt fuer rey Berlin (Germany, 
RD). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The pa describes analyses performed to determine the 
effects of the impact of an aircraft on the critical portions of the 
reactor building of a nuclear power plant. The building is a heavy, 
massive rectangular structure with exterior walls and roof thickness 
of about 1.8 m and 1.5 m respectively. Described are the loading due 
to the impact, the analytical procedures used to determine localized 
and overall effects on the building, and results of the investigation. 


43362 Proposed guidelines for synthetic accelerogram generation 
methods. Shaw, D.E.; Rizzo, P.C. (E. D'Appolonia Consulting Engi- 
— a Pittburgh, Penn., USA); Shukla, D.K. (E.D’Appolonia 

pK! Li Inc., European Operations, Brussels, Bel- 
png K1/4 1-11 of In Sacnatand an mechanics in reactor technol- 
ogy. Vol 4. —— T.A. (comp.) (Bundesanstalt fuer Materialprue- 


fung, Ber! y, F.R.)). Amsterdam, The Netherlands; 
Nevh-Holland (1975). 
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From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

With the advent of high speed digital computation machines 
and discrete structural analysis techniques, it has Goons attractive 
to use synthetically generated accelerograms as input in the seismic 
design and analysis of structures. Several procedures are currently 
available which can generate accelerograms which match a given 
design response spectra while not paying significant attention to 
other properties of seismic accelerograms. The paper studies current- 
ly available artificial time history generation techniques from the 
standpoint of various properties of seismic time histories consisting 
of; 1. response spectra; 2. peak ground acceleration; 3. total duration; 
4. time dependent enveloping functions defining the rise time to 
strong motion, duration of significant shaking and decay of the 
significant shaking portion of the seismic record; 5. Fourier ampli- 
tude and phase spectra; 6. _— motion parameters;and 7. apparent 
frequency; with the aim of providing guidelines of the time history 
parameters based on historic strong motion seismic records. 


43363 Seismic response analysis considering wave passage. Shaw, 
D.E.; Rizzo, P.C. (E. D'Appolonia Consulting Engineer Inc., Pitts- 
burgh, Penn., USA). pp K1/10 of In Structural mechanics in reactor 
technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
ialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43364 Seismic structural response analysis for multiple support 
excitation. Shaw, D.E. (E. D’'Appolonia Consulting Engineers, Inc., 
Pittsburgh, Penn., USA). pp K7/3 1-8 of In Structural mechanics in 
reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Utilizing classical equations of motion, the paper develops the 
concept of a frequency dependent icipation factor and rotational 
response spectra accounting for phase differences between support 
excitations to formulate the seismic response of a structure subjected 
to multiple support excitation. The essence of the method lies in 
describing the seismic excitation of a multiply excited structure in 
terms of translational and rotational spectra used at every support 
and a frequency dependent spatial distribution function derived from 
the phase relationships of the different support time histories. In this 
manner it is shown that frequency dependent participation factors 
can be derived from the frequency dependent distribution functions. 
Examples are shown and discussed relative to closed form solutions 
and the state-of-the-art techniques presently being used for the 
solution of problems of multiply excited structures. 


43365 Response analysis for structural design and its reliability. 
Shibata, H. (Tokyo Univ. (Japan). Inst. of Industrial Science). p 

K4/3 1-12 of In Structural mechanics in reactor technology. Vol. h 
Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin 
(Germany, F.R.)). Amsterdam, The Netherlands; North-Holland 


(1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 4 1975). 

The paper deals with the reliability of response analysis to 
predict the behaviour of structures under future strong earthquakes. 
Although the accuracy of response analysis of structures seems to be 
increasing recently, this accuracy means only those for given time- 
history records of the past strong earthquakes. For the structural 
a. it is necessary to predict their behaviour under future strong 
earthquakes. But it is not ible to predict the time-history record 
of a particular future earthquake in a sense of deterministic process 
treatment. One only can predict in a sense of stochastic process 
approach. It one treats response analysis in a stochastic sense, one 
must make clear the causes which give their effects on the reliability 
of the analysis. The author discusses some practical ways of the 
response analysis for structural design in this point of view —- 
his experience on theoretical analysis, computer simulation, el 
experiments on shaking tables, and field experiments to natural 
earthquakes. 


43366 Bell-ring vibration response of nuclear containment vessel 
with attached-mass under earthquake motion. Shiraki, K.; Kajimura, 
Y. (Mitsubishi Heavy Industries Ltd., Nagasaki (Japan). Nagasaki 
Technical Inst.); Shibata, H. (Tokyo Univ. (Japan). Inst. of Industrial 
Science); Kawakatsu, T. (Kansai Electric Power Co., Inc., Osaka 
(Japan)). pp K6/1 1-13 of In Structural mechanics in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
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There are two types of vibrations, ‘Beam-type vibration’ and 
‘Bell-Ring te vibration’, of nuclear containment vessels as axisym- 
metric thin shell structures. Up to this time, the seismic analysis for 
such thin axisymmetric shells mostly has been performed only for 
the 'Beam-type vibration’. Because, in fact the response participation 
factor for the ‘Bell-Ring type vibration’ under seismic motion is zero 
when the shell structure is a perfectly axisymmetric shape. However, 
as in nuclear containment vessels, when the thin axisymmetric shell 
has several attached heavy masses such as the equipment hatch or 
the manholes, seismic responses of ‘Bell-Ring type vibration’ are 
unexpectedly large and become more important than the ‘Beam type 
vibration’. For the seismic analysis of ‘Bell-Ring t vibration’ 
Shibata has proposed an approximate uncoupled ysis using the 
natural mode shapes of unweighted perfect axisymmetric shell, on 
the assumption that the effect of the attached mass might be very 
small to their natural modes. However, when this method was 
applied to some models, the responses of ‘Bell-Ring type vibration’ 

culated were noticeably smaller than the experimentally obtained 
results. The seismic response analysis of the ‘Bell-Ring type vibra- 
tion’ is shown coupled with the ‘Beam-type vibration’ through the 
attached masses with the new consideration. These results show 
good agreement between the theoretical calculation and the experi- 
ment. 


43367 Safe shutdown earthquake loading: deterministic and pro- 
babilistic evaluations. Shukla, D.K.; Kissenpfennig, J.F. (E. 
D’Appolonia Consulting Engineers, Inc., European rations, 
Brussels, Belgium); Rizzo, P.C. (E. D’Appolonia Consulting Engi- 
neers, Inc., Pittsburgh, Penn., USA). pp K1/3 1-11 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer em Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Some probabilistic approaches which determine Safe Shut- 
down Earthquake (SSE), based upon its expected recurrence period 
at the site, have been proposed recently. Mainly, two obstacles arise 
in the use of the probabilistic procedures for SSE determination. 
Often, statistically insufficient data are available on the past earth- 

uakes and assumptions for the following critical input data required 
or probabilistic SSE estimation have not yet been studied thorough- 
ly: 1. Earthquake Recurrence Rate versus Intensity relationships. 2. 
Maximum Intensity Earthquakes to be considered in the analysis. 3. 
Choice of recurrence period for the basis of SSE. 4. Interpretation of 
seismic activity distribution in the near vicinity of the site. In 
addition, probabilistic as well as deterministic results depend upon 
the following factors: 5. — Ground Motion Attenuation 
Characteristics. 6. Definition of Seismotectonic Provinces (areas of 
equipotential seismicity) and major mapped faults. The paper com- 
prehensively studies the implications of various assumptions regard- 
ing the above inputs to the SSE detemination and documents ratio- 
procedures to account for these assumptions. Refining the proba- 
bilistic procedures so that they can be rationally and realistically 
used in SSE determination, this presentation provides an understand- 
ing of similarities and differences in results obtained from determinis- 
tic and probabilistic procedures. Possible pitfalls in both methods are 
discussed and an outline for future research is suggested. 


43368 State-of-the-art for seismic design of nuclear er plants - 
an assessment. Smith, C.B. (Applied Nucleonics Co., Ltd., Santa 
Monica, Calif., USA). pp K4/1 1-10 of In Structural mechanics in 
reactor technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
pers ty , Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Applied Nucleonics Company (ANC) has recently completed 
an independent assessment of the state-of-the-art of seismic design. 
This work has been based on the experience of ANC personnel in 
the field as well as the efforts of many specialists from industry and 
government. Besides the state-of-the-art evaluation, ANC has delin- 
eated areas of research in seismic design and analysis which require 
further work. Three general areas were investigated: soils, siting and 
seismic ground motion specification; soil-structure interaction; and 
the response of major nuclear power plant structures and compo- 
nents. In addition, a sample o! ae ae was polled in an 
effort to establish industry concerns. yjor findings include the 
necessity of improving knowledge of seismicity and soil dynamic 
parameters; improved specification of seismic inputs used for o—- 
(the Safe Shutdown Earthquake (SSE) and Operating Basis Earth- 
quake (OBE)) and validation of models and methods used for soil- 
structure interaction calculations. Also considered important are the 
— of additional experimental and test data on equipment 

structures; certain changes to Regulations and S ; and 
the development of simplified design methods suitable for industry- 
wide application. 


43369 Structure-soil-structure interaction of nuclear structures. 
Snyder, M.D.; Shaw, D.E. (E. D’Appolonia Consulting Engineer- 
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ing, Inc., Pittsburgh, Penn., USA); Hall, J.R. Jr. (E. lonia 
Consulting nc., European Operations, Bromeh. Del 
gium). 1-8 bj In Structural mechanics in reactor technol- 
. be > _ er er, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
y, F.R.)). Amsterdam, The Netherlands; 
Nowth-Holland 573). 


From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Structure-to-structure interaction resulting from coupling of 
the foundation through the soil has traditionally been neglected in 
the seismic analysis of nuclear power plants. The basis of this 
es has received limited treatment. The paper examines the 
a and available methods of analytical treatment, including 

ite element and lumped parameter methods. The coupling prob- 
lem is treated by means of a lumped parameter model derived from 
elastic half-s considerations. Consequently, the method is appli- 
cable to the interaction of any number of foundations and allows the 
simultaneous application of tri-directional excitation. 


43370 Seismic analysis of a nuclear containment polar crane. 
Snyder, M.D.; Shaw, D.E. (E. D’Appolonia Consulti bm arn 
Inc., iitine , Penn., USA); Kissenpfennig, J.F. (E. lonia 

Inc., European Operations, Brasseke Bel- 


Consul engineers, 
gium). my 1-9 of In Structural mechanics in reactor cael 
ogy. y > ‘ Jaeger, T.A. oy (Bundesanstalt fuer Materialprue- 


fung, Ber! rmany, F.R.)). Amsterdam, The Netherlands; 
North- Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A seismic analysis of a typical + a containment polar 
crane was performed using finite element discretation and modal 
analysis techniques. While this appears to be an efficient computa- 
tional approach, a number of enginee as assumptions and a —— 
of judgment are involved in the practical application of the method 
and in the interpretation of the results. The pai — ights these 
assumptions and discusses the interpretations of the results as they 
relate to design. 


43371 Development and use of seismic instructure response spec- 

tra in nuclear plants. Stoykovich, M. (Gibbs and Hill, Inc., New 
York (USA)). pp K5/4 1-12 of In Structural mechanics in reactor 
technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Mater- 
ial Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Ho (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

This paper encompasses methods i the development of 
instructure response spectra as well as the use of these spectra in the 
seismic design and analysis of nuclear plant components. The time 
history modal analysis. which is the most commonly used method to 
generate instructure reponse spectra in the United States, is de- 
scribed. Various numerical techniques for the integration of differen- 
tial arg of motion are outlined. Methods of develo instruc- 

spectra other than the time history aor are dis- 
ponte use of three-dimensional instructure response spectra 
dev for each of the three orthogonal translational directions of 

motion is presented. 

43372 Non-linear dynamic response of reactor containment. Ta- 
kemori, T.; Sotomura, K.; Yamada, M. (Taisei Construction Co. 
Ltd., Tokyo (Japan)). pp K6/5 1-10 of In Structural mechanics in 
reactor technology. Vol. 4. —. : mp (comp.) (Bundesanstalt fuer 
Material Berlin 


F.R.)). Amsterdam, The Neth- 

erlands; North-Holland (1975). 

From 3. international conference - ow mechanics in 
reactor technology; London, UK (1 Sep 19 

In the seismic analysis of ba bay - plants, the time 
history method is used as one of the techniques of dynamic analysis. 
Many Pa such as an idealization of dynamic model, an assess- 
ment of damping coefficients and the soil-structure interaction are 
involved in this method. Since the time-history method is usually 
carried out in the elastic range, the ultimate behavior of structure 
still remains unknown after those problems were solved to some 
extent. Thus, a computer program was developed to investigate the 
elasto-plastic behavior of structures. The paper presents the outline 
of this program and discusses the problems of non-linear response of 
structures. 


design of structures with nuclear reactors. 

Method of earthquake response analysis for reactor internals. Tsu- 

shima, Y.; Jido, J.; Abe, Y. (Takenaka Komuten Co. Ltd., Tokyo 

(Japan). Technical Research Lab.). K8/1 1-13 of In Structural 

mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 

(Bundesanstalt fuer Materialprue ain, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 

reactor technology; London, UK (1 Sep 1975). 
Recently, new knowledge and analytical techniques have 
been Guedinged in the field of structural response for nuclear power 
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plants subjected to earthquake motions in Japan, the U.S.A. and 
some other countries. The authors have studied and pede 
analytical techniques for aseismic —— of various structures for 
nuclear power plants and have apes ese techniques to structural 
— of othe sape cen. structures. The paper shows the new method of 
ynamic response which is considered best with t to light- 
weight structures such as fuel assemblages and shell structures, 
now prof for ~ le, drywells, which have d ical membra- 
rg must be computed with multi-degrees of free- 
pe as me pes gives the general description co the 
ytical ivedietions about the new method. 


43374 Seismic resistant design of a nuclear category I earth dam. 
— a, N.R. (E. D’Appolonia Consulting Engineers, Inc., Pitts- 
Penn., USA); Ries, E.R.; Kissenpfennig, J. F. (E. 
D’Appolonia Consulting Engineers, 'Inc., European rations, 
Brussels, Belgium). pp 679 1-11 of In Structural mechanics in 
— technology. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
lands North Berlin (Germany, F.R.)). Amsterdam, The Neth- 
orth-Holland (1975). 
3. international conference on structural mechanics in 
reactor ha ha London, UK (1 Sep 1975). 
An integral par of many nuclear power plants is the ultimate 
heat sink (UHS); oe of which is to retain and deliver a 
supply of service outer to the plant when water from the primary 
circulating water system is not available. Obviously, all structures 
comprising the UHS must be designed to withstand the Safe Shut- 
down uake (SSE) postulated for the plant site. The earth dam 
described is to retain the reservoir for the UHS of a nuclear 
power plant in Southern Europe. 


43375 Uncertainties and reliability theories for reactor safety. 
Veneziano, D. land Univ., Baltimore (USA). School of Medi- 
cine). pp J1/5 1-13 of In Structural mechanics in reactor technology. 
Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialpruefun, 
Berlin (Germany, F.R.)). Amsterdam, The Netherlands; North- H aL. 
land (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975) 

paper presents: (i) a classification of uncertainties and of 

reliability models for reactor safety; (ii) a general methodology to 
include these uncertainties in reliability analyses; and (iii) a discus- 
sion about the relative advantages and the limitations of various 
reliability theories (specifically, of inductive and deductive, paramet- 
ric and nonparametric, second-moment, and full-distribution the- 
ories). For example, it is shown that second-moment theories, which 
were originally suggested to cope with the scarcity of data, and 
which have been proposed recently for the safety analysis of second- 
ary containment vessels, are the least capable of incorporating statis- 
tical uncertainty. In the paper, the focus is on reliability models for 
external threats, due to the reasons mentioned above. As an applica- 
tion example, the effect of statistical uncertainty on seismic risk is 
studied using parametric full-distribution models. 


43376 of models for soil-structure interaction. Waas, 
G. (Hochtief A.G., Frankfurt am Main (Germany, F.R.). Abt. Ker- 
cay. Wok K2/2 of In Structural mechanics in reactor technol- 
har: er, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
rmany, F.R.)). Amsterdam, The Netherlands; 
Nats Hollend itchy 
From 3. international conference on structural mechanics in 
reacior technology; London, UK (1 Sep 1975) 
Published in summary form only. 


43377 Computation approach in the assessment of seismic struc- 
tural safety for spherical shells with openings. Analysis of the KWU- 
PWR containment vessel. Weber, F.G.; Elfmann, W. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R. )). pp K6/4 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer ag seg Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


43378 Approximate soil-structure interaction with separation of 
base mat from soil ff). Wolf, J.P. (Electro-Watt Engineering 
Services Ltd., Zurich (Switzerland)). pp K3/6 1-12 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference = structural mechanics in 
reactor technology; London, UK (1 oo & 75). 

In reactor buildings having a sheild-building (outer concrete 
shell) with a large mass, which is particularly the case if the plant is 
: for airplane crash, large over-turning moments are devel- 

by earthquake loading. In the paper, the standard linear elastic 
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half-space theory is used in the soil-structure interaction model. For 
a circular base mat, if the overturning moment exceeds the product 
of the normal force (dead weight minus the effect of the vertical 
earthquake) and one-third of the radius, then tension will occur in 
the area of contact, assuming distribution of stress as in the static 
case. For a strip foundation the same occurs if the eccentricity of the 
normal force exceeds a quarter of the total width. As tension is 
incompatible with the constitutive law of soils, the base mat will 
become partially separated from the foundation. Assming that only 
normal stresses in compression and corresponding shear stresses 
(friction) can occur in the area of contact, a method of analyzing 
soil-structure interaction including lifting-off is derived, which oth- 
erwise is based on elastic behaviour of the soil. First a rigorous 
iterative procedure is outlined based on (complex) dynamic influence 
matrices of displacements on the surface of an elastic half-space at a 
certain distance from a rigid disc or strip. A similar, approximate 
method is then developed which is used throughout the paper. As an 
example the dynamic response of the reactor building of a 1000 
Megawatt plant to earthquake motion is calculated. The results of 
the analysis, including lift-off, are compared to those of the linear 
case. 


43379 Seismic review of existing nuclear power plants. Yanev, 
P.I. (URS/John A. Blume and Associates, Engineers, San Francisco, 
Calif. (USA)); Mayes, R.L.; Jones, L.R. (Earthquake Engineering 
Systems, San Francisco, Calif., USA). pp K1/5 1-10 of In Structural 
mechanics in reactor technology. Vol. 4. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 1975). 

Because of developments in the fields of earthquake and 
structural engineering over the last two decades, the codes, stan- 
dards, and deesign criteria for nuclear power plants and other 
critical structures have changed substantially. As a result, plants 
designed only a few years ago do not satisfy the requirements for 
new plants. Accordingly, the Regulatory Agencies are requiring 
owners of older nuclear power plants to re-qualify the plants seismi- 
cally, using codes, standards, analytical techniques, and knowledge 
developed in recent years. Seismic review consists of three major 
phases: (1) establishing the design and ‘ormance criteria, (2) re- 


qualifying the structures, and (3) sated om the equipment. 


43380 Nuclear power plant system environmental design and 
decision methodology. Zendehrouh, Z. (Harris (Frederic R.), Inc., 
New York (USA)); Schauer, F.P. (Consulting Engineers, Bethesda, 
Maryland, USA); Shinozuka, M. (Columbia Univ., New York 
(USA)). pp J1/2 1-12 of In Structural mechanics in reactor technol- 
ogy. Vol. 4. Jaeger, T.A. (comp.) (Bundesanstalt fuer Materialprue- 
fung, Berlin (Germany, F.R.)). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 se 4 1975). 

The jae oe describes the methodology for a system reliability 
analysis by which the correlation amon, the level of design for the 
environmental and natural phenomena (earth uake, flood, tornado, 
etc.), reasonable practical measure of safety (such as conventional 
safety factor), and damage (radioactivity release) probability are 
established. In fact, the methodology indicates how the risk of 
environmental and natural hazard is combined with a specific design 
in order to evaluate damage probability associated with the design. 
This leads to the optimum design decision when combined further 
with the cost considerations involving the radioactivity release. 


43381 Burmeister and Wain FINEL-code, a F.E.M. system with 
Hermitean isoparametric elements, with examples of applications. 
Hoppe, V. (Burmeister and Wain Engineering Co. Ltd., Copenha- 
gen, Denmark); Lundsager, P. (Research Establishment Risoe, Ros- 
kilde (Denmark)). pp M2/3 1-11 of In Structural mechanics in 
reactor technology. Vol. 5. Jaeger, T.A. (comp.) (Bundesanstalt fuer 
perro tng Berlin (Germany, F.R.)). Amsterdam, The Neth- 
erlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper consists of three parts. The first summarizes 
the basis for the Burmeister and Wain FINEL system for structu 
analysis by the finite element method which has been developed in 
the years 1969-74. FINEL is formulated in terms of displacements, 
but it differs from other F.E.M. systems in that although global 
derivatives are used as degrees of freedom the elements may at the 
same time be isoparametric. The second concerns a further 
development of a mixed element on the basis of the same int la- 
tion method. The philosophy is that convergence in terms of dis- 
placement and equilibrium should be of the same order. The third 
part gives a few selected applications. After some simpler examples 
one is presented which concerns the impact of an aeroplane on a 
cylindrical-spherical containment building. 


43382 Operational experience in light-water-cooled nuclear power 
plants. Hoffmeister, N. (Institut fuer Reaktorsicherheit der Technis- 
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chen Ueberwachungs-Vereine e.V., Koeln (Germany, F.R.)). pp 74- 
90 of In Kernenergie und Umwelt. Aurand, K. (ed.) (Bundesgesund- 
heitsamt, Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- und 
Lufthygiene). Berlin; Schmidt (1976). (In German) 

3 figs. 

A critical analysis of the two gravest reactor accidents in the 
Federal Republic of Germany is given. It concerns the accident at 
the plant at Obrigheim on 3.2.72 - bursting of the sumptank, and the 
defect in the condensation chamber in the plant at Wuergassen on 
12.4.72. Conclusions and main precautions against these accidents 
repeating themselves are brought up. 


43383 Biaxial slip of a mass on a foundation subjected to earth- 
quake motions. Crandall, S.H.; Lee, S.S. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Mechanical Engineering). Jng.- 
Arch.; 45: No. 5, 361-370(1976). 

3 figs.; 9 refs. 

The relative motion of a rigid mass on a horizontal foundation 
undergoing biaxial random motion in the horizontal plane is studied 
under the assumption that Coulomb friction acts between the mass 
and the foundation. The displacement of the mass with respect to the 
foundation is a two-dimensional random walk whose statistical pa- 
rameters depend nonlinearly on the intensity and correlation of the 
biaxial excitation. Analytical results are obtained via the Fokker- 
Planck equation and the equivalent linearization procedure and 
simulation results are obtained via the digital computer. These 
results may be useful for predicting the accumulated slip of a stiff 
compact structure free to slide on its foundation during an earth- 


quake. 
43384 La surete nucleaire en France. (Nuclear safety in France). 
Paris; Documentation Francaise (1976). 87p. (In French). 

The present statement is intended for delivering the informa- 
tion required by the Public on safety problems and the provisions 
made by the Authorities. It consists in four distinct topics. The first 
two are on the safety of nuclear facilities itself: general philosophy, 
procedures and organizing, and the present state of safety technol- 
ogy in French nuclear facilities. The next two are dealing with two 
subjects corresponding to some questions often asked by people: 
nuclear power plant decommissioning and radioactive wastes. The 
most important official texts are annexed, with a specified bibliogra- 
phy and a list of the persons to be consulted on nuclear safety 
problems. 


43385 Emergency planning. Narrog, J. (Ministerium fuer Arbeit, 
Gesundheit und Sozialordnung Baden-Wuerttemberg, Stuttgart 
(Germany, F.R.)). pp 241-245 of In Kernenergie und Umwelt. 
Aurand, K. (ed.) (Bundesgesundheitsamt, Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene). Berlin; Schmidt (1976). 
(In German) 

Short communication only. 


43386 Nuclear reactor. Webber, J.W.R.; Roberts, A.C. (to Brit- 
ish Nuclear Design and Construction Ltd., Whetstone; Taylor 
Woodrow Construction Ltd.). German(FRG) Patent 2,520,805/A/. 
12 Feb 1976. 15p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

To increase the security of nuclear reactors, particularly in 
view of damage due to crashing flying objects or to sabotage, it is 
suggested to provide a completely closed system with a second 
pressure-tight safety vessel which encloses the first one in dome 
fashion. Further endangered systems such as the storage rooms for 
replaced fuel elemenis etc. shall be covered. The best design of 
special structural parts, which results from this structural principle, 
is described in detail. 

43387 Absturz einer Last, auch wenn das Hebezeug den erhoeh- 
ten Anforderungen der KTA-Regel ‘Hebezeuge in kerntechnischen 

’ entspricht. Weisungsbeschluss 2. Herford; Maximilian-Verl. 
(Mar 1976). vp. (In German). 

Dropping of a load cannot generally be excluded. The safety 
consequences of load dropping have to be examined in the nuclear 
licensing procedure. If dropping of a load leads to more than 5 rems 
whole-body dose and more than 15 rems thyroid dose in the environ- 
ment, measures to keep the consequences of load dropping under 
control have to be demanded. 


43388 Safety of pressurized water reactors. Contribution to non- 
steady processes in the containment in the case of loss-of-coolant 
accidents. Adam, E. (Technische Univ., Dresden (German Demo- 
cratic Republic). Sektion Energieumwandlung); Kuznetsov, V. 
(Moskovskij Ehnergeticheskij Inst. (USSR)). Energietechnik; 26: No. 
5, 216(May 1976). (In German). 

From 7. Meeting on power plant engineering; Dresden, 
German Democratic Republic (30 Sep 1975). 

Published in summary form only. 
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43389 Fluid-structure finite element method for the analysis of 
reactor safety problems. Belytschko, T.B. (Illinois Univ., Chicago 
(USA)); Kennedy, J.M. (Argonne National Lab., Ill. (USA)). Nucl. 
Eng. Des.; 38: No. 1, 71-81(Jul 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

A method is presented for the safety analysis of reactor 
containment structures by means of finite elements. The finite ele- 
ment equations of both fluid and structural elements for arbitrarily 
large, non-linear response are developed and the way in which they 
are combined is indicated. Both explicit and implicit integration of 
the equations in time is considered. Three examples of the applica- 
} — methods to the analyses of reactor safety problems are 

lescri 


43390 Model for the calculation of vent clearing transients in 
pressure suppression systems. Brosche, D. Nucl. Eng. Des.; 38: No. 1, 
131-141(Jul 1976). 


From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

For the layout of a pressure suppression system of a nuclear 
power plant with a boiling water reactor for the maximum credible 
accident (MCA) it is important, for two main reasons, to know the 
time dependent behaviour of the vent clearing transient besides other 
oop The end of the vent clearing transient is important 

use it strongly influences the pressure and temperature behav- 
iour in the drywell and in the wetwell. The behaviour of the vent 
clearing transient must be known because it influences dynamic 
pressure loads (pulsations) in the condensation 1 which leads to 
dynamic reactions at the bottom and the side walls of the wetwell. In 
the same manner, vent clearing transients of the pressure relief 
system are of t importance for the layout of the wetwell. Both 
kinds of transients are simulated by a mathematical model and a 
corresponding digital computer code calculating these nonstationary 
incompressible flow processes. The basic equations, the resulting 
mathematical model, and the computer code are described. Different 
parametric studies and comparisons of theory to experiment show 
the usefulness of the model. 


43391 Analysis of LMFBR eg Bong response to an 
HCDA using a Eulerian computer code. % 4 ag: eh 
Chu, H.Y.; A-Moneim, M.T.; Grildys, J.; Fistedis, S.H. (Ar; 
a Lab., Ill. (USA)). Nucl. Eng Des.; : No. 1, 55-70(Jul 
1 q 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The paper describes the use of the Eulerian code to predict 
the response of the fast reactor containment and the primary piping 
loops to HCDAs, and to analyze the sodium-spillage ad the bubble 
ge roblems which cannot be analyzed with a i 

¢ basic equations and numerical techniques in the 
Bolesion computer code are described in detail. Four sample prob- 
lems are given. The first problem deals with the response of the 
primary containment to an HCDA. The second problem deals with 
the slug impact on the reactor head and the he eng of sodium 
through the opening holes. The third problem deals with the dynam- 
ics of an HCDA bubble. The fourth problem deals with the response 
of a piping loop. 


43392 Structural response of fast breeder reactors to hypothetical 
core disruptive accidents. Fistedis, S.H. (Argonne National Lab., Ill. 
(USA)). Nucl. Eng. Des.; 38: No. 1, 43-54(Jul 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Liquid metal-cooled fast breeder reactors (LMFBRs) so far 
have been analyzed for the consequences on the plant and the 
environment for hypothetical core disruptive accidents (HCDAs). 
To provide the appropriate analytical tools for this effort, analysis 
and codes are currently under development in several countries. 
They combine the hydrodynamics and solid mechanics (and more 
recently the bubble dynamics) phenomena to gage stresses, strains, 
and deformations of the important components of the system, and 
the overall adequacy of the primary and secondary containments. 
The effort is partitioned into the structural analysis of (a) the core 
a and (b) the primary system components beyond the 


subassembly response to simulated local pressure 
loadings. Marciniak, T.J.; Ash, J.E.; Marchertas, A.H. (Argonne 
National Lab., Ill. (USA)); Cagliostro, D.J. (Stanford Research Inst., 
Menlo Park, Calif. (USA). Poulter Labs.). Nucl. Eng. Des.; 38: No. 1, 
1-14(Jul 1976). 
From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 
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The structural response of liquid metal fast breeder reactor 
(LMFBR) subassemblies to local accidental events is of interest in 
assessing the safety of such systems. Problems to be resolved include 
failure p: tion modes from pin to pin and from subassembly to 
subassembly. Factors which must be considered include: (a) the 
+t of the structure, (b) uncertainty of the pressure-energy 
so c) uncertainty of materials properties under reactor operat- 

conditions, and @ the difficulty in performing in-pile or out-of- 
pile —- which would simulate the above conditions. The 
main effort in evaluating the subassembly response has been centered 
around the development of appropriate analyses based on the finite 
element technique. Analysis has been extended to include not only 
the subassembly duct structure itself, but also the fluid environment, 
both within subassemblies and between them. These models and 
codes have been devised to cover a wide ran, — of accident Lecco 
conditions, and can treat various materials as their properties beco 
known. The effort described is centered mainly around an aunt 
mental effort aimed at verfying, modifying, or extending the models 
used in treating subassembly damage pro) tion. To verify the 
finite element codes under éovdmgnans. a series of out-of-pile room 
temperature experiments has been performed on LMFBR-type sub- 
assembly ducts under various loading conditions. 


43394 Thermal shock in a nuclear containment wall due to loss- 
of-coolant accident. Rafalski, P. (Institute of Nuclear Research, 
Warsaw (Poland)). Nucl. Eng. Des.; 38: No. 1, 169-176(Jul 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The safety analysis of reinforced concrete containments for 
nuclear reactors requires evaluation of thermal effects due to the 
loss-of-coolant accident. It is assumed that the inner surface of the 
containment is suddenly heated by the coolant getting out of the 
— circuit. The wall is assumed to behave as a beam-column. 

loop forces and moments created by shell action are ignored. The 
plane wall section of the containment, normal to the reinforcing 
rods, is studied for evaluation of the stress increment due to the 
thermal shock. It is assumed that the section remains plane during 
the mechanical and thermal loading. The elastic-plastic model of 
material is chosen both for concrete and reinforcing steel. The 
section is considered cracked wherever the concrete is subjected to 
tensile stress. Thermal and mechanical material data are included in 
the program. The input-data for the computer program consist of the 
temperature of coolant inside the containment, the coefficient of heat 
transfer from the coolant to the wall, the axial force and the bending 
moment imposed by loading conditions before the thermal shock and 
the conditions of restraint for the considered wall section during the 
thermal shock. The computer program, based on the finite element 
method, consists of two sets of subroutines. The first set calculates 
the temperature increment after the prescribed time step. The second 
set calculated the elastic and plastic strain increments resulting from 
the increment of combined mechanical and thermal loading. 


43395 Experimental verification of structural models to analyze 
the nonlinear dynamics of LMFBR fuel elements. Liebe, R. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung). Nucl. Eng. Des.; 38: No. 1, 29-41(Jul 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Local fault situations in LMFBR cores may produce severe 
pressure pulses within one fuel element. The fact cannot be ignored 
that these pressures can have peaks and impulses that may expand 
and rupture the wrapper around the element. This will impulsively 
load the surrounding subassemblies and possibly the control rods due 
to extreme coolant pressure gradients and/or subassembly collision 
forces. Fast reactor safety requires this mechanical propagation 
process through the core to be analyzed, and therefore appropriate 
models and solution methods are needed to simulate the nonlinear 
structural dynamics of one typical hexagonal fuel element. The aim 
of this paper is to outline one- and two-dimensional structural 
models and discuss their capabilities and suitability for multirow core 
calculations. For this purpose static and impulsive single subassem- 
bly loading experiments are described and typical results are report- 
ed and compared with numerical predictions. 


43396 LMFBR safety testing needs and the conceptual design of 
a new safety research experiment facility. Marchaterre, J.F.; Matlock, 
R.G.; Goldman, A.J. ———- National Lab., IIl. (USA)). Nucl. 
Eng. ‘Des.; 38: No. 1, 83-94(Jul 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 1975). 

A substantial fraction of the US LMFBR safety program is 
devoted to in-pile testing. Recognition of this has led to continuing 
studies of the need for new facilities. Based on these studies, ANL is 
currently engaged in the conceptual design of a new safety testing 
facility. The need for and the conceptual design of this facility is 
presented. The study program for in-pile tests considered the follow- 
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ing questions: (1) What are the key safety issues that require in-pile 
testing to be resolved: (2) What types of in-pile experiments are 
needed to address the key safety issues: (3) What facility functional 
requirements (e.g. scale, energy requirements, power flatness, etc.) 
are necessary: (4) What reactor concepts will meet the experimental 
needs. These studies concluded that new facility capability would be 
required. This new capability would include testing fuel arrays up to 
full subassembly size (and possibly larger). A comprehensive screen- 
ing and evaluation of test reactor concepts was performed to identify 
the generic types of reactors, and specific concepts within each type 
which could meet the experimental needs. 


43397 Structural shock tests of prototype FBR ‘MONJU’ scale 
models. Takei, A. (Tokyo Shibaura Electric Co. Ltd., Kawasaki, 
Kanagawa (Japan). Research and Development Center); Matsumura, 
M. (Atomic Power Department, Toshiba, Tsurumiku, Yokohama, 
Japan); Kawaguchi, O.; Okabayashi, K. (Power Reactor and Nucle- 
ar Fuel Development Corp., Tokyo (Japan)); Ando, Y.; Kondo, S. 
(Tokyo Univ. (Japan). Faculty of Engineering). Nucl. Eng. Des.; 38: 
No. 1, 109-129(Jul 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

This paper presents some results o' — which simu- 
late the structural dynamic response of a LMFBR primary coolant 
boundary to a hypothetical core disruptive accident (HCDA) based 
on scale models and high explosives. It was noted that high explo- 
sives are no longer a good simulant of the HCDA. However, the 
main purpose of the program, which included this experiment, is not 
to experimentally predict the dynamic response of the reactor struc- 
ture at the HCDA, but to validate computer codes, which describe 
the pressure wave propagation and damage process in the reactor 
structures, using data obtained from these model experiments. The 
experiments were undertaken using many 1/15 scale simple models 
of the reactor vessels and internal structures, as well as 1/15 and 1/ 
7.5 scale complex models of the interim design of prototype LMFBR 
‘MONJU’. Simple model experiments involved a series of shock tests 
using pentolite to investigate the configuration effects of the vessel 
restraining section, the dipped-plate effect and the core barrel effect, 
respectively. 


43398 Loss of pressure in a pipe during discharge of a critical 
two-phase flow from it. Fisenko, V.V.; Sychikov, V.I. (VWVMIOLU 
im. F.E. Dzerzhinskii, USSR). Teploenergetika (Moscow); No. 8, 83- 
84(Aug 1976). (In Russian). 

The question of determination of the critical flowrate of a 
two-phase mixture arises when solving the problem of assuring 
safety and reliability of power plant installations. Experimental data 
on the loss of pressure during discharge from a ruptures pipe are 
reviewed. It is concluded that in the general case of the motion of 
two-phase high-moisture mixture in pipes, especially during its criti- 
cal discharge, it is necessary to take into account, along with 
viscosity also the effect of compressibility. In the latter case, its 
effect may be decisive. At the same time, hydrodynamics of the flow 
of a medium in a channel is determined by the velocity of sound 
propagation close to the thermodynamically equilibrium one. 


43399 Development and use of seismic instructure reponse spec- 
tra in nuclear plants. Stoykovich, M. (Gibbs and Hill, Inc., New 
York (USA)). Nucl. Eng. Des.; 38: No. 2, 253-266(Aug 1976). 

The paper encompasses methods for the development of 
instructure response spectra as well as the use of these spectra in the 
seismic design and analysis of nuclear plant components. The time 
history modal analysis method to generate instructure response 
spectra is described. This includes the effects of rigid body transfor- 
mation associated with angular acceleration of the lumped mass 
nodal points due to eccentric locations of the equipment or system 
support points. A general method of generating and using the 
instructure reponse spectra associated with both translational and 
+ spon input motions is presented. An approximate way of treating 
light equipment mounted on relatively flexible floors or shear walls 
is considered. Various numerical techniques for the integration of 
differential equations are outlined. The time interval to be used is 
chosen so as to avoid mathematical instability and inaccuracy. Com- 
parison of the results using different techniques for the numerical 
integration of a sample problem, for the purpose of verifying solu- 
tion accuracy, is provided. Consideration is given to determining 
how small the period interval should be in generating instructure 
reponse spectra to avoid truncation of resonance peaks. The use of 
three-dimensional instructure response developed for each of the 
three orthogonal translational directions of ground motion is pre- 
sented. Methods of developing instructure reponse spectra other 
than the time history method are discussed. 


43400 Method and device to protect nuclear power stations 
during loss of coolant. Kleimola, F.W. (to Nucledyne Engineering 
Corp.). German(FRG) Patent 2,505,532/A/. 19 Aug 1976. 83p. (In 
German). 

13 figs. Available from Dt. Patentamt, Muenchen (FRG). 
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A procedure to prevent the escape of energy and toxic or 
radioactive substances in a nuclear reactor is described. It is a 
protective device functionally improving the complete enclosing of a 
reactor plant using passive equipment exclusively. 


43401 Aseismic design of turbine houses for nuclear power plants. 
Danisch, R.; Labes, M. (Kraftwerk Union A.G., Erlangen (Ger- 
many, F.R.)). Nucl. Eng. Des.; 38: No. 3, 495-501(Sep 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The turbine house does not belong to the safety-related parts 
of equipment of a nuclear power plant. A special protection against 
earthquakes is not demanded by the authorities as long as it is proven 
that safety-related = of _— will not be restricted in their 
function by a collapse of the turbine house. The degree of an 
aseismic design is largely up to the customer, who has to weigh the 
risk of costs and availability against the additional costs that are 
necessary for the earthquake calculation and for constructive har- 
dening. Low-tuned turbine foundations as a result of helical-spring- 
support, which are constructed by the KWU exclusively, pose 
special problems with the aseismic design. This is discussed in 
particular in the paper. The spring-supported mass constitutes about 
a quarter of the building mass. For mechanical reasons the spring 
elements are chosen in such a way, that the turbine foundation has a 
natural frequency of about 3 Hz. Thus, it remains within the same 
frequency range as the turbine house and within that very range 
which is particularly amplified by an earthquake. It is therefore 
likely that resonance effects as well as oscillation annulment effects 
may occur. 


43402 Seismic design of nuclear power plants - an assessment. 
Howard, G.E.; Ibanez, P.; Smith, C.B. (Applied Nucleonics Compa- 
ny, Inc., Santa Monica, California, USA). Nucl. Eng. Des.; 38: No. 3, 
385-461(Sep 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

256 refs. 

The paper presents a review and evaluation of the design 
standards and the analytical and experimental methods used in the 
seismic design of nuclear power plants with emphasis on United 
States practice. Three major areas were investigated: (a) soils, siting, 
and seismic ground motion specification; (b) soil-structure interac- 
tion; and (c) the response of major nuclear power plant structures 
and components. The purpose of this review and evaluation program 
was to prepare an independent assessment of the state-of-the-art of 
the seismic design of nuclear power plants and to identify seismic 
analysis and design research areas meriting support by the various 
organizations comprising the nuclear power industry. Criteria used 
for evaluating the relative importance of alternative research areas 
included the potential research impact on nuclear power plant siting, 
design, construction, cost, safety, licensing, and regulation. 


43403 Comparative methods for analysis of piping systems sub- 
jected to seismic motion. Hure, D.; Morysse, M. (Bureau Veritas, 75 - 
Paris (France)). Nucl Eng. Des.; 38: No. 3, 511-525(Sep 1976). 

From International seminar on extreme load conditions and 
limit analvsis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The dynamic analysis of a three-dimensional piping system of 
a nuclear power plant is conveniently performed through a finite 
element method. When the modal analysis is used, only the first few 
modes of vibration are computed for practical purposes. A method 
of residues is proposed which evaluates the neglected modes and 
combines them with the first calculated modes to estimate the total 
seismic response of the piping. This method emphasizes the impor- 
tance of the selected modes. When the approach is made through a 
time history input function, this latter is usually characterized by a 
combination of several recorded accelerograms, e.g. El Centro, San 
Francisco and Taft. The response of a particular piping has been 
evaluated by means of these two methods: the use of the modal 
approach will be strongly recommended due to its inherent advan- 
tage of economy and also computation time and reliability. 


43404 Three-dimensional dynamic response modeling of floating 
nuclear plants using finite element methods. Johnson, H.W.; Vaish, 
A.K.; Porter, F.L. (EDS Nuclear, Inc., San Francisco, Calif., USA); 
McGeorge, R. (EDS Nucleaire S.A.R.L., F-92080 Paris, France). 
Nucl. Eng. Des.; 38: No. 3, 503-510(Sep 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

A modelling technique which can be used to obtain the 
dynamic response of a floating nuclear plant (FNP) moored in an 
artificial basin is presented. Hydrodynamic effects of the seawater in 
the basin have a significant impact on the response of the FNP and 
must be included. A three-dimensional model of the platform and 
mooring system (using beam elements) is used, with the hydrodyna- 
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mic effects represented by added mass and damping. For an essen- 
tially square plant in close proximity to the site structures, the three- 
dimensional nature of the basin must be considered in evaluating the 
added mass and damping. However, direct solutions for hydrodyna- 
mic effects with complex basin geometry are not, as yet, available. A 
method for estimating these effects from planar finite element analy- 
sis is developed. 


43405 Scram and nonlinear reactor system seismic analysis for a 
liquid metal fast reactor. Morrone, A.; Brussalis, W.G. (Westing- 
house Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.); Nahavandi, A.N. (New Jersey Institute of Technology, 
On New Jersey, USA). Nucl. Eng. Des.; 38: No. 3, 555-566( 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Earthquake vibrations cause large forces and stresses that can 
significantly increase the scram time required for safe shutdown of a 
nuclear reactor. The horizontal deflections of the reactor system 
components cause impact between the control rods and their guide 
tubes and ducts. The resulting frictional forces, in addition to other 
operational forces, delay the travel time of the control rods. To 

tain seismic responses of the various reactor system components 
(for which a linear response spectrum analysis is considered inad- 
equate) and to predict the control rod drop time, a non-linear seismic 
time history analysis is required. Nonlinearities occur due to the 
clearances or gaps between various components. When the relative 
motion of adjacent a is large enough to close the 
impact takes place with large impact accelerations and forces. Thi 
paper presents the analysis and results for a liquid metal fast reactor 
system which was analyzed for both scram times and seismic re- 
sponse such as bending moments, accelerations and forces. The 
reactor system was represented with a one-dimensional nonlinear 
mathematical model with two oe of freedom per node (transla- 
tional and rotational). The model was developed to incorporate as 
many reactor components as possible without exceeding computer 
limitations. The analysis was performed with two Westinghouse 
— purpose computer programs. The first Py oe calculated 
the reactor system seismic responses and stored the impact forces on 
tape. The impact forces on the control rod driveline were converted 
into vertical frictional forces by multiplying them by a coefficient of 
friction, and then these were used by the second program for the 
scram time determination. 


43406 Seismic model of the gas cooled fast breeder reactor core 
support structure. Penzes, L.E. (General Atomic Co., San Diego, 
Calif. (USA)). Nucl. Eng. Des.; 38: No. 3, 543-554(Sep 1976). 

From International seminar on extreme | conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

The modelling technique for the seismic analysis of the core 
support structure of a gas-cooled fast breeder reactor is developed. 
The core support structure consists of the support cylinder and a 
perforated grid plate to which 265 fuel and blanket elements are 
clamped as cantilevered beams. The analysis of the core support 
structure consists of three steps: (1) analysis of the grid plate, (2) 
analysis of the core elements, and (3) modal synthesis. 


43407 Our system is safer. Reisch, F. Eltek. Aktuell Elektron.; 
19: No. 13, 42-44(Sep 1976). (In Swedish). 

A fire in the Browns Ferry nuclear power station, U.S.A. in 
1975 has reduced the confidence in nuclear power. The author, 
Frigyes Reisch, of the Swedish Nuclear Power Inspectorate, dis- 
cusses this and claims that the Swedish system is safer on account of 


the separate cable system and te control room. Cable systems 
of the Browns Ferry and Swedish nuclear power stations are illus- 
trated and compared. 


43408 Response of equipment in nuclear power plants to airplane 
crash. Schalk, M.; Woelfel, H. (Ingenieurbuero Dr.-Ing. H. Woelfel, 
D-8706 Wuerzburg-Hoechberg, y, F.R.). Nucl. Eng. Des.; 
38: No. 3, 567-582(Sep 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

Nuclear power plants in Germany are to be designed against 
airplane crash. Two problems arise: first, the local problem of 
penetration as well as local destruction of the building and secondly 
the airplane induced vibrations of the whole building which cause 
loadings for secondary systems +_ -;- The paper deals espe- 
cially with the second problem. Floor response spectra due to 
airplane crash are presented for two different power plant buildings. 
The influence of various parameters (time history of excitation, 
direction and location of impact, mathematical model, soil, damping, 
etc.) are discussed. A comparison with the results of earthquake 
loading is given. Suggestions are made for developing suitable floor 
design spectra and using them to analyse multidegree-of-freedom 
systems. However, the paper gives only a partial answer to the 
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questions arising because of some important restrictions which had 
to be made. 


43409 Bell-ring vibration response of nuclear containment vessel 
with attached masses under earthquake motion. Shiraki, K.; Kajimura, 
Y. (T © Technical Institute, Mitsubishi Heavy Industries, Ltd., 
Takasago, Japan); Shibata, H. (Tokyo Univ. (Japan). Inst. of Indus- 
trial Sse toate. T. (Kansai Electric Power Co., Inc., 
Osaka (Japan)). Nucl. Eng. Des.; 38: No. 3, 475-493(Sep 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

There are two types of vibrations, designated as ‘beam-type’ 
and ‘bell-ring type’ occurring with axisymmetric thin shell nuclear 
containment vessel. Up to this time, the seismic analysis for such thin 
axisymmetric shells has mostly been carried out only for the ‘beam- 
type vibration’ because the response participation factor for the ‘bell- 
ring type vibration’ under seismic motion is zero when the shell 
structure is perfectly axisymmetric. However, as with nuclear con- 
tainment vessels, when the thin axisymmetric shell has several at- 
tached heavy masses such as the equipment hatch or the manholes, 
the resulting seismic response of bell-ring type vibrations is unex- 
soe aoe J large and becomes remarkably more important than the 

-type vibration. The seismic response analysis of the bell-ring 
type vibration coupled with the beam-type vibration through the 
attached masses with the new consideration is shown. These results 
show good agreement between the theoretical calculation and the 
experiment. 


43410 Nonlinear dynamic response of reactor containment. Take- 
mori, T.; Sotomura, K.; Yamada, M. (Taisei Construction Co. Ltd., 
Tokyo (Japan)). Nucl. Eng. Des.; 38: No. 3, 463-474Sep 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany (8 Sep 1975). 

In the seismic analysis of nuclear power plants, the time 
history method is used as one of the techniques of dynamic analysis. 
Many problems such as an idealization of dynamic model, an assess- 
ment of damping coefficients, and the soil-structure interaction are 
involved in this method. Since the time history method is usually 
carried out in the elastic range, the ultimate behavior of structure to 
some extent still remains unknown after those problems were solved. 
Thus, a computer program was developed to investigate the elasto- 
plastic behavior of structures. The purpose of the paper is to present 
the outline of this program and to discuss the problems of nonlinear 
response of structures. There are two theoretical methods in the time 
history approach, that is, the mode superposition method and the 
direct integration method. Since the mode superposition method is 
only valid in an elastic analysis, the direct integration method was 
adopted. As the sample model, an actual reactor containment (reac- 
tor building) of a PWR plant was adopted. This building consists of 
three components: a concrete internal structure, a steel containment 
vessel and a concrete outer shield wall. These components rest on a 
rigid foundation mat. Therefore they were modeled with a lumped 
mass model, respectively, and coupled on the foundation. 


43411 Monitoring circuit for reactor safety systems. Keefe, D.J. 
(to Energy Research and Development Administration). US Patent 
3,979,256. 7 1976. Filed date 4 Mar 1975. 6p. 

PAT-APPL-555,330. 

The ratio betv.zen the output signals of a pair of reactor 
safety channels is monitored. When ratio falls outside of a predeter- 
mined range, it indicates that one or more of the safety channels has 
malfunctioned. 3 claims, 2 figures. 


43412 Study of the critical flow models used in reactor blowdown 
analysis. Ardron, K.H.; Furness, R.A. (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). Nucl. Eng. Des.; 
39: No. 2-3, 257-266(Nov 1976). 

Two-phase critical flow models widely used in safety calcula- 
tions are compared with extensive published experimental measure- 
ments of the choked flowrates of steam-water mixtures. Comments 
are made on the applicability of the models in their supposed regions 
of validity, and a mathematical upper limit to discharge flowrate is 
derived. The data fall below this limit and generally above a homo- 
geneous isentropic flow model in thermal equilibrium. Suitable mea- 
surements of critical flowrates in pipes of diameter in the range of 
direct relevance to reactor blowdown calculations are still unavail- 
able. 


43413 Reactor safety research for Austria. Binner, W. (Oester- 
reichische Studiengesellschaft fuer Atomenergie G.m.b.H., Seibers- 
dorf. Forschungszentrum). Elektrotech. Maschinenbau; 93: No. 11, 
470-475(Nov 1976), (In German). 

The articles considers safety barriers such as fuel sheathing, 
primary circuit, safety container vessel and describes some USA 
projects, the Loss of Fluid Test (LOFT), Power Burst Facility 
(PBF), Plenum Fill experiment (PFE) and the Halden Reactor 
Project. The object of these experiments is explained, i.e., to demon- 
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strate previously estimated behaviour and in this manner to guaran- 
tee protection of a plant and area against excessive loading. Prob- 
lems of Austrian participation in reactor safety research are dis- 
cussed, with the object = cone the essential aggregates of safety 
appraisal and that extrapolated results of all types of light water 
reactors are given. 


43414 Application of reliability analysis for safety estimation of 
nuclear power stations. Hillebrand, G.; Holzer, H. (Oesterreichische 
Studiengesellschaft fuer Atomenergie G.m.b.H., Seibersdorf. Fors- 
chungszentrum). Elektrotech. Maschinenbau; 93: No. 11, 475- 
479(Nov 1976). (In German). 

After introductory remarks about earlier uses of reliability 
analysis in electronics and in rocket systems, and its particular 
suitability for approving nuclear reactors, some judgement criteria 
and concept defi nitions are given, together with information on 
evaluation methods and input data for fault tree analysis. Practical 
examples include the GKT flow system principle and the fault tree 
flow system. Reference is made both to determinability and probabil- 
ity methods, the latter as an extension of the former. Importance of 
setting a level of risk acceptable to the public is stressed. 


43415 Safety aspects of the construction of boiling water reac- 
tors. Kamelander, G. (Oesterreichische Studiengesellschaft fuer Ato- 
menergie G.m.b.H., Seibersdorf. Forschungszentrum). Elektrotech. 
Maschinenbau; 93: No. 11, 479-482(Nov 1976). (In German). 

Deals with the neutron-physical safety aspects of nuclear 
cores and the combining of fuel element, thermo-hydraulic construc- 
tion and reactor control problems with them. Sets of equations are 
developed to cover the whole range of energy corresponding to 
reactor physical processes, which enable a spectrum to be coordinat- 
ed for each fuel rod and its surrounding moderator. This makes it 
possible to calculate microscopic effective cross-section and a 
geneity. The association between microscopic and macrosco 
layout calculation is dealt with and there are equations for calcu ~ 
ing macroscopic flux distribution using three group diffusion theory. 


43416 (XN—77-55(Rev.2)(Suppl.2)) Supplementary information 
related to the Exxon Nuclear Company WREM-based NJP-BWR 
ECCS evaluation model and application to the Oyster Creek plant. 
(Exxon Nuclear Co., Richland, Wash. (USA)). 10 Dec 1976. 61p. 
Exxon Nuclear Co., Inc., Richland, WA. 

The supplement provides additional information to the Exxon 
Nuclear Company's (ENC) NJP-BWR ECCS Evaluation model and 
the application to the Oyster Creek plant. This information was 
requested verbally by the NRC Staff, and presented to the Staff on 
November 17, 1976, in Bethesda, Maryland. The document provides 
further documentation, clarification, and justification for the ENC 
NJP-BWR model. 


43417 Some aspects of the safety of nuclear installations in Great 
Britain. Replies to questions submitted by the Secretary of State for 
Energy to the Nuclear Installations rate in October 1976. 
London; H.M. Stationery Office (1977). 48p. 

Following an explanatory introduction, the material is set out 
under heading: the organisation of the Nuclear Installations Inspec- 
torate; the policy of the Health and Safety Commission; reactor 
systems and the fuel cycle (including thermal and fast reactors); fast 
reactor safety (assessing fast reactor problems; containment; sodium 
coolant; deterioration of materials in the reactor; fault detection and 
accident prevention; consequences of a fast reactor accident; the 
safety advantages in building a full-scale commercial demonstration 
fast reactor (CFR 1)); the fuel cycle (reprocessing; plutonium prob- 
lems; high, moderate and low activity wastes); security; glossary; 
appendices (questions submitted by the Secretary of State for 
Energy; by Mr. Nigel Forman MP; and by the Friends of the Earth). 


43418 Ispra: the way ahead. Bishop, G.R. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre). Phys. 
Bull. (London); 28: No. 1, 26-27(Jan 1977). 

The coming four years’ program of Ispra, the largest of the 
four European Commission’s Joint Research Centres, is outlined. 
Compared with the program just completed this shows a consider- 
able strengthening of the reactor safety pro (almost half the 
budget), the redeployment of resources in nuclear materials manage- 
ment previously employed on three related pro , an increase of 
work in solar energy, maintenance of the level of effort on hydro- 
gen, metre standards and classical environmental science, and con- 
solidation of the work on remote sensing with satellites. Staffing 
levels at the centre are given. 


43419 Evaluation of dynamic forces and missile energies arising 
in a water reactor loss-of-coolant accident. Ardron, K.H.; Baum, 
M.R.; Lee, M.H. J. Br. Nucl. Energy Soc.; 16: No. 1, 81-96(Jan 1977). 

A review is presented of methods available for the calculation 
of suddenly applied forces possible in a LOCA from missiles, blast 
waves, fluid jet impingement, pipe whip and water-hammer. Com- 
parisons with test data are used to indicate the applicability of these 
methods, and associated uncertainties. Major uncertainties are found 
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to exist in the ability to predict fragment velocities and blast effects 
from rupture of systems containing pressurized steam-water mix- 
tures, and the effect of break geometry on blowdown thrust forces. 


43420 Publication of recommendations of the 
Strahlenschutzkommission. Back fitting measures for the iodine filters 
of nuclear power plants. Bundesanzeiger; 29: No. 8, 2(Jan 1977). (In 
German). 

In order to limit the effects of accidents, the SSK thinks it 
necessary that nuclear power plants of an older date are fitted with I 
filters if there is a possibility of the dose limiting values being 
exceeded. 


43421 Use of cadmium telluride y spectrometers in monitoring 
activity deposited in nuclear power stations. Jones, L.T. (Central 
Electricity Generatin, -d Board, Berkeley eh Berkeley Nuclear 
Labs.). Rev. Phys. Appl.; 12: No. 2, 379-384(Feb 1977). 

From 2. International symposium on naan telluride: phys- 
ical properties and applications; Strasbourg, France (29 Jun 1976). 

The ability to inspect and test key components and when 
necessary repair or replace them is a significant factor in the safety 
case submitted before consent is given for construction of a nuclear 
reactor. A knowledge of the probable rate of deposition and isotopic 
composition of radioactive contamination in these areas is n 
and since it is not always practicable to take samples away to the 
laboratory for analysis, direct gamma ray spectroscopy in the con- 
taminated environment is sometimes used. The experience of direct 
monitoring with a cadmium telluride spectrometer in two such 
reactor situations is reported. In the first situation, a remotely cooled 
intrinsic germanium spectrometer was used in equivalent positions 
and spectra from both systems are presented. The relative merits of 
the two systems are discussed. In the second situation, measurements 
were made in an environment at 70 deg C in radiation levels of 10 
Rh~*. An improvised cooling system was used to maintain the 
cadmium telluride at about 20 deg C and pile-up rejection was used 
to enable count rates of about 10°s~' to be handled. It is noted that 
the usually quoted detector parameters, resolution and crystal 
volume, are not necessarily the most important in practical spec- 
trometry of mixed isotopes. As with germanium detectors, the most 
useful parameter is probably the peak-to-Compton ratio. 


43422 Living with nuclear energy. White, D. New Soc. (London); 
39: No. 751, 389-391(24 Feb 1977). 

The public relations aspects of the nuclear power industry in 
Britain are examined. In particular, the reactions of people ine | 
near the Windscale-Calder complex are reported in some detail. 
Reference is made to statements by official and unofficial bodies on 
the possible hazards involved in a nuclear power programme. It is 
concluded that there is a lack of concern shown by the nuclear 
industry, and that while people have begun to ask whether a 
plutonium economy is an acceptable risk, and whether a safe (be- 
cause heavily policed) plutonium economy is worth a substantial loss 
of civil liberties, no one has begun to answer. 
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43423 (BNL-tr—637) Prospects of using superconducting dc 
lines. Ignatov, V.E.; Misulin, A.V. (Krzhizhanovskij Ehnergetiches- 
kij Inst., Moscow (USSR)). 1976. oe by S.J. Amoretty of 
USSR report. 10p. Dep. NTIS $3. 

The storage of electric ll in modern energy systems is 
described. A solution is proposed for combining the transmission and 
storage of electric power in superconducting dc power transmission 
lines in which cryotron-type transformers are connected to the 
superconducting transmission line and operated in parallel with the 
main semiconductor transformers. 


COMPRESSED GAS 


43424 Huntorf compressed air storage 
——- 40: No. 11, 29-31, 33(Nov 1976). 
The peak-load scheme based on the storage of compressed air 
underground, that will be in use next year for economical peak-load 
electricity generation is described. The possibility of building more 
compressed air storage stations is investigated on a theoretical basis. 


43425 Hot air in cold storage. Wood, B. (Merz and McLellan). 
Consult. Eng. (London); 40: No. 11, 35, 370Nov 1976). 

Unfired heat storage scheme and fired heat storage scheme 
are described and compared with pumped and wet storage. 


scheme. Consult. Eng. 
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PUMPED HYDRO 


43426 Frequency convertors for starting the motor/generators for 
foyers pumped storage power station. Hogberg, K. (Allm Sven 
Elektr, Vasteras, Swed). ASEA (Allm. Sven. Elektr. A. B.) J.; 49: No. 
3, 51-56(1976). 

After a brief account of the various starting methods for 
generator/motors for pumped storage schemes, a description is 
given of the starting method with frequency convertor used for the 
two sets a by ASEA to the Foyers Pumped Storage Power 
Station on the shores of Loch Ness in Scotland. 


43427 Control of the flows of water and levels downstream of the 
pump-turbine — at S. Fiorano Pumped Storage Plant. Gasparini, 
E.; Tassinari, M. (Ente Naz per l’Energia Elettr, Venezia, Italy). 
Energ. Elettr.; 58: No. 7/8, 371- -377(1976). (In Italian). 

Coordinate water storage in the lower reservoir and water 
supply to the Cividate power plant downstream have caused a 
control problem related with the peculiar design of S. Fiorano 
Pumped Storage Plant. The problem was solved by means of a static 
logic director and a PID governor acting on two actuators (a set of 
reversible auxiliary pump-turbine units and a — respectively) 
which operate in two interacting control loops. The paper describes 
features and performances of the control system in the various 
operating modes of the plant. 


43428 La Coche-S.Te Helene hydroelectric plant (France, Savoy). 
Milanese, F. Energ. Elettr.; 58: No. 7/8, 423-436(1976). (In Italian). 

The paper describes the main features of the power plant and 
gives details on the hydraulic structures, machinery and some as- 
pects of the construction. The ead plant has a double purpose, 
viz.: exploitation by — of the flows of the Isere river left side 
tributaries, caught at between 1400 and 1500 approximately, and 
carried to La he upper reservoir; transfer of power in the daily 
cycle by pumping the water during low-load hours from the Isere 
lower reservoir at El. 471 to the aforementioned upper reservoir, to 
generate wa during the hours of higher demand. Four units 
consistin . and pump/turbine for an overall 
power of 320 MW are installed in the power house. 


FLYWHEELS 


43429 (UCRL—78610) Fiber-composite systems for energy-stor- 
age flywheels. Penn, L.S.; Jessop, E.S. (California Univ., Livermore 
SA). Lawrence Livermore Lab.). 31 Dec 1976. Contract W-7405- 
ENG-48. 13p. (CONF-770407—2). Dep. NTIS, PC A02/MF AOl1. 
From 22. national SAMPE symposium/exhibition; San 
Diego, California, United States of America (USA) (26 Apr 1977). 
A study of four fiber-composite systems for use in energy- 
storage flywheels (Kevlar 49/epoxy, Kevlar 29/epoxy, S2-glass/ 
epoxy, and E-glass/epoxy) has been completed. The overall _— 
were to compare the performance of the four materials and to obtain 
a relationship between results of conventional materials tests and 
spin tests. For each material, tensile tests of epoxy-coated strands, 
hydroburst tests of NOL rings, and hydroburst and spin tests of thin- 
rim composite rotors about 406 mm in diameter were performed. 
The results of the rotor and NOL ring hydroburst tests were the 
same as the results of the spin tests. Thus, for the thin-rim rotor 
design, hydroburst tests of the rotor or of the NOL ring can be used 
to predict spin performance. In terms of energy density, Kevlar 49/ 
7 ranked highest, but in terms of energy density per unit cost, 
glass/epoxy was best. 


43430 High-speed flywheels as a possible means of energy storage 
in the future. Gaedke, M. (Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Braunschweig (Germany, F.R.). 
Inst. fuer Strukturmechanik). Drtsch. Forsch. Versuchsanst. Luft- 
Raumfahrt Nachr.; No. 19, 778-780(Nov 1976). (In German). 

4 figs.; 1 tab. 

A description is given of the production and design of a 
eee flywheel made of reinforced plastics with a mass of 4.8 kg. 

ywheels could be utilized for short-time energy storage in 
vehicle construction. 


THERMAL 
REFER ALSO TO CITATION(S) 43102, 43425 


= Bes ite oa Boiling heat transfer in a bench-scale 

thermal energy storage device. Canon, R.M.; Hewitt, J.D. 

Oak Rid Rid, * National Lab., Tenn. (USA)). May 1977. Contract W- 
7405-ENG- 26. 36p. Dep. NTIS, PC A03/MF AOl. 

Overall boiling heat transfer coefficients were determined 

experimentally for a proposed Thermal Energy Storage (TES) salt 
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(NaNOs) in a vertical-tube boiler for the following range of varia- 
bles: (1) water flow = 840 to 2800 Ib/h/ft? (2) Steam temp. = 295 
to 475°F; (3) steam pressure = 50 to 500 psi; and (4) heat flux = 
2100 to 6700 Btu/hr/ft?, Tube and vessel heat fluxes and energy 
recovery fractions were also determined. 


43432 Central control of the charging of heat storage equipment. 
Schwan, W.; Sommerfeld, H. (to Siemens A.G.). German(FRG) 
Patent : ,900,667/B/. 23 Jan 1975. 3p. (In German). 


| fig. 

Central control for the charging of heat storage equipment is 
described. The energy input depends on the residual heat present in 
the heat storage radiator, determined by a measuring probe, and on 
the weather conditions, determined by a weather sensor. The state of 
load of the supply network is simultaneously fed into a comparison 
unit by a transformer. The data determined from this and from the 


weather sensor are transformed in a timing unit into a control 
parameter according to a present time plan, which determines the 
possible energy input into a number of heat storage equipments. 


43433 Equipment for charging control of heat storage radiators. 
Grosse-Brauckmann, H. (to Licentia Patent-Verwaltungs-G.m.b.H.). 
aie Patent 2,414,153/A/. 9 Oct 1975. 13p. (In German). 


The invention concerns an arrangement for charging control 
of heat storage radiators, which are dimensioned so that they only 
cover the heat required for a medium outside temperature with full 
charge and require a daytime boost charge at lower outside tempera- 
tures. The control voltage for the daytime boost charge is derived 
from an output voltage depending on the outside temperature. The 
signal is adjusted with — to time by a motor-driven potentiom- 
eter, where too large a voltage appearing for lower outside tempera- 
tures is limited to the value required for fall charge. 


43434 Electro-storage heating by means of latent heat. Marcus, J. 
German(FRG) Patent 2,506,818/A/. 2 Sep 1976. 5p. (In German). 

The invention deals with electro-storage heating using the 
conversion heat between the liquid and solid state of crystal soda 
(NazCOs + 10 H2O) or glauber salt (NazSO, + 10 H2O). This 
substance is filled into glass blocks which are glued to each other 
using cold-hardening polyester resin, after the resistance cable to be 
electrically heated has been placed between them. The glass blocks 
are closed after filling with the above-mentioned substances using a 
black crystallization-inducing stopper penetrating into the glass 
block. 


43435 Process for using latent heat of subcooled salt melts for 
heating purposes. Roether, U.; Fuchs, V. German(FRG) Patent 
2,448,739/A/. 2 Sep 1976. 6p. (In German). 

The invention deals with a process for the loss-free storage of 
thermal energy in subcooled salt melts and its use for heating 
purposes. Sodium acetate tri-hydrate is melted at times of cheap 
night electric energy, and the latent heat stored during the melting 

can be called upon when needed after cooling the melt 
oy the melting point of 58°C. This is done by inducing the 
crystallization process with a seed crystal and thus setting the stored 
energy free at constant temperature. The injection with the crystal 
can be performed using thermostats or hand mechanisms. Heat 
capsules with salt fillings are used for higher temperature buffering, 
which correspond to the appropriate requirements, e.g. magnesium 
nitrate hexa-hydrate for temperature stabilization at 90°C. 


43436 Thermal energy and its storage. Koefoed, J. (Technical 
Univ. of Denmark, Lyngby). Energy (Oxford); 2: No. 1, 55-58(Mar 
1977). 
From NATO Science Committee Conference on Therma! 
Energy Storage held in Turnberry, Scotland, 1—5 March 1976. 
This is the opening talk of the above conference, which had 
the overall objective of outlining the strategy in a war against waste 
of natural resources. The concept of erergy is examined; the energy 
crisis is actually an energy crisis and ‘Thermal Exergy Storage is 
actually Thermal Exergy Storage. The author also examines the 
fundamental concepts of entropy and temperature more closely, 
-_ that “although thermodynamics is a well-established and a 
mony be nw discipline, a remarkable amount of loose talk and 
ill-defined concepts are flowing around in discussion. He discusses 
the following in relation to thermal energy storage: the walls of 
houses as conductors, the stockpiling of ice for winter use, the 
lormance of a Carnot engine, and the transformation of Glauber 


salt. (MCW) 


43437 High- ture thermal energy storage: Working Group 
A. Energy (Oxford); 2: No. 1, 59-69(Mar 1977). 

From NATO Science Committee Conference on Thermal 
Energy Storage held in Turnberry, Scotland, 1—5 March 1976. 

It is concluded that high-temperature heat storage offers great 
potential for reducing capital costs and saving premium fuels and 
could be extremely important in solar energy applications. It was 
generally agreed that the greatest near-term potential for energy 
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saving lies in the more-efficient utilization of industrial process heat 
and the integration of power generation, —— heat production, 
and waste heat recovery for space heating. For most effective use of 
capital, the best near-term potential involves improved storage of 
heat produced by off-peak power for house heating. The technology 
closest at hand is sensible heat storage. Based on potential benefits 
and probability of success, the most promising areas are: pressurized 
water storage; sensible heat —— in organic liquids for feed water 
heating; packed solid beds; and fluidized solids. Above-ground stor- 
age of hot water is in use now, but oe potential exists for large- 
scale storage in underground strata. Technologies with good long- 
term prospects involve latent heat storage and chemical storage 
schemes. The most promising areas involve: inorganic phase change 
materials (e.g.,, fluoride eutectics) and cHemical heat pipe (e.g., Eva- 
Adam). Further development of latent heat-storage systems, espe- 
cially work on corrosion prevention, heat-transfer problems, and 
systems development should be encouraged, in order to take advan- 
tage of the Ly sony storage capabilities of these materials. To adapt 
the chemical heat pipe principle to lower-temperature sources (e.g., 
LWR), the development of alternate chemical storage systems 
should be encouraged. 


43438 Low-temperature thermal energy storage: Working Group 
B. Energy (Oxford); 2: No. 1, 70-75(Mar 1977). 
rom NATO Science Committee Conference on Thermal 
Energy Storage held in Turnberry, Scotland, 1—5 March 1976. 
Low-temperature thermal —7 storage (TES) was defined 
by the Group to mean the storage of heat that enters and leaves the 
reservoir at temperatures below 120°C. Although this report deals 
mainly with temperatures above ambient, the storage of “cold” has 
also been considered in some instances. Storage of this type may 
permit efficient utilization of heat that otherwise would have been 
partially or entirely wasted. In a low-temperature TES 
permits the storage of heat obtained from solar radiation from day to 
night or from summer to winter. It permits the storage of heat from 
central power plants, from hours of low to hours of high demand on 
both a diurnal and seasonal basis. It permits the storage of heat from 
industrial processes for later use. It permits the storage of cold for air 
conditioning pu from night to day, from winter to summer. On 
a diurnal basis, the storage efficiency may be well above 90%, while 
on a seasonal basis it will usually not be much above 70%. Further- 
more, low-temperature TES presents no significant materials prob- 
lems. This is shown by the choice of storage mode (sensible heat, 
latent heat, or heat of reaction) and the choice of materials (water, 
rock, salt hydrates, eutectics, metal hydrides, etc.) for a given 
application. The most important low-temperature heat storage 
schemes are listed and ag economic, engineering, and operation- 
al problems are identified. These problems are: storage and contain- 
ment materials; the charging and discharging processes; storage 
efficiency; and monitoring, controlling, and planning of the charge, 
storage, and discharge processes. 


43439 Heat transfer and thermal energy transport: Working 
Group C. Energy (Oxford); 2: No. 1, 76-85(Mar 1977). 
From NATO Science Committee Conference on Thermal 
Energy Storage held in Turnberry, Scotland, 1—5 March 1976. 
Geostorage of thermal energy, solid-material storage, liquid 
storage, heat-exchanger design, Fcc systems for low- and 
high-temperature applications, fluidized-bed storage systems, con- 
densation and boiling, and chemical “nee systems are subjects 
covered in the discussion of Part I, Transferring Thermal Energy 
Into and Out of the Store. Part II, Liquid Metal Storage Systems, 
indicates sodium, aluminium, etc., have been proposed for high 
temperatures and low-melting meta! alloys have been proposed as 
low-temperature storage media. Part III, Energy Losses From Ther- 
mal Energy Stores, discusses insulation design and TES losses in 
water reservoirs. Pipeline transmission, batch transport, and heat- 
ipe transport are discussed briefly in Part IV, Transport of Energy 
rom the Store to the Point of Use. Space and water heating and 
chemical systems are subjects in Part V, Heat Transfer in Utilization 
(as it affects storage). (MCW) 


43440 Impact of TES on structures: Working Group D. 
Energy (Oxford); 2: No. 1, 86-101(Mar 1977). 

From NATO Science Committee Conference on Thermal 
Energy Storage held in Turnberry, Scotland, 1—5S March 1976. 

The “energy structures” considered by Working Group D 
were: residential and commercial; industrial; urban; thermal ener 
transport—including transportation; and electrical utilities. Wi 
rising energy prics, all these structures will try to reduce energy 
costs through the successful implementation of thermal energy stor- 
age (TES). The Group attempted to survey the possibilities for 
incorporating TES within each structure and to assess the impact of 
TES with respect to energy savings (particularly of fossil fuels), and 
economic, social, and environmental implications. Where particular 
research needs were identified, these are highlighted. It was con- 
cluded that there are many opportunities for the economic incorpor- 
ation of TES in each of the areas considered, and that, with proper 
consideration of each group's interests, TES installations can be 
mutually beneficial. 
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BATTERIES 


DESIGN AND DEVELOPMENT 


43441 (ANL-K—76-3541-1) Design and cost study of nickel— 
zinc batteries for electric vehicle. Final report. Klein, M.; Dube, D. 


(Argonne National Lab., Ill. (USA)). 1 Oct 1976. Contract W-31- 
109-ENG-38;SUB-31-109-38-3541. 132p. Dep. NTIS, PC A07/MF 
01. 


A battery module configuration consisting of four 325-Ah 
cells was selected. Twelve such modules would make up a 24-kWh 
battery. The key design meter is operation current density. An 
energy density of 2.1 in.* and 35 Wh/Ib was obtained. A flow 
diagram was drawn for the manufacturing process. An eight-month 
period would be required to set up a pilot plant. The material 
requirements for 100,000 batteries per year would not have a signifi- 
cant impact on current U.S. consumption. 29 figures, 28 tables 
(RWR) 


43442 (CONS/2114—2) Study of the manufacturing costs of 
lead—acid batteries for peaking power. Final report for the period 
ending Oct. 1976. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA)). Dec 1976. Contract EX-76-C-01-2114. 65p. Dep. NTIS, PC 
A05/MF AO01. 

A detailed study was made of a postulated 1000-MWh per 
year lead—acid battery business dedicated to supplying a single 
design of pe wer batteries to electric utilities. State- 
of-the-art industrial technology is assumed, but the manufacturing 
facility and business organization is tailored to the one product. 
Analysis of the product costs and business expenses associated with 
such an operation indicates that substantially lower selling prices can 
be realized as compared with normal industrial battery pricing. 
Under the low-risk conditions assumed, the selling price would be 
$36.90/kWh at the 4-h rate. Advanced technology would reduce the 
cost to $31.62/kWh. 21 figures, 31 tables. (RWR) 


43443 (EPRI-EM—375) Design and cost study for state-of-the- 
art lead acid load and batteries. Final report. Ferrell, 
D.T. Jr.; Strohlein, E.M.; Chreitzberg, A.M.; Doe, J.B. (ESB, Inc., 
Yardley, Pa. (USA). C.F. Norberg Technology Center). Feb 1977. 
101p. Dep. NTIS, PC A06/MF AO1. 
This design and cost study applies state-of-the-art tubular 
itive lead—acid battery technology to estimate the selling prices 
or one 2500-cycle, 10-MW, 100-M on battery and two 
2000-cycle, 20-MW, peaking batteries delivering 60 and 100 MWh. 
Accessories for the batteries judged vital to meeting the EPRI 
performance and life requirements are described and priced. These 
oe including transportation and installation, are respectively $62, 
5, and $73/kWh for the first battery purchased, but are reduced by 
salvage-reuse credits to $29, $30, and $33/kWh for the second 
battery purchased. Amortized in the price is a battery manufacturing 
plant investment of 14.4 million for a three-shift operation producing 
1000 MWh/y. 24 figures, 11 tables. 


43444 (N—76-26702) Exploratory study of hydrogen/silver oxide 
batteries for space Final report. Jonville, P.; Breda, F. 
(Battelle Memorial Inst., Geneva (Switzerland)). Oct 1975. Contract 
ESTEC-2296/74-HP. 402p. (ESA-CR(P)—781). NTIS $11.00. 

To determine the applicability of the hydrogen/silver oxide 
system as electrical energy storage device for satellites and to 
investigate the problems involved when associating a metal oxide 
electrode to a gaseous diffusion electrode, the silver oxide/hydrogen 
couple performance was investigated. The operational mode of each 
constituent (hydrogen electrode, silver electrode) of the battery was 
studied, their characteristics were evidenced and compared, and 
their compatibility was analyzed. Performances and limitations of 
the hydrogen/silver oxide battery were assessed and compared to 
those of the H?/NiOOH. The electrolyte, the tor, the contain- 
er and its configuration, seals, and some specific problems such as 
thermal transfer are also reviewed. (GRA) 


43445 (UCID—17425) Summary of the lithium—air battery re- 
search program. Cooper, J.F. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Mar 1977. Contract W-7405-ENG- 
48. 9p. Dep. NTIS, PC A02/MF A0O1. 

The status of a program to determine the feasibility of a 
lithium—air battery (or an analog) as an automotive power source is 
summarized. Anticipated performance of characteristics (including 
efficiency and —_ of the battery and the lithium recycling 
process are described. A calcium/aqueous-electrolyte combination 
was discovered which shows electrode behavior similar to that of 
Li. 2 figures, 2 tables. 


43446 (UCID—17426-77-2) Lithium—water—air battery pro- 
ject: progress during the month of February 1977. Cooper, J.F.; 
Hosmer, P.K.; Kelly, B.E.; Krikorian, O.H.; Parrish, W.H. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Mar 
ey Contract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF 





SEPT. 30, 1977 


The rotating disk electrode system to obtain a 
complete set of experimental data (electrode polarization and cou- 
lombic efficiency) for electrode materials is described. Prelimi 
experiments with the rotating disk Ca electrode yielded polarization 
curves for Ca dissolution. Open-circuit potentials for the disk elec- 
trodes were essentially indistinguishable from the computer intere- 
lectrode IR drop. Limiting currents were obtained in NaOH—NaCl 
mixtures. Tafel-like behavior was found for Ni(O2). Cooling curves 
were obtained in vacuo for KI—LilI eutectic composition. The 
following tabulations are given: cell voltage losses in the recycling 
process; critical data coal in the calculation of energy conversion 
degradation of the system due to transport of Li and LiOH . H2O 
between fixed-site recycling centers and refueling stations; and a 
breakdown of energy losses associated with Li production, battery 
discharge, and materials transport. 3 figures, 3 tables. (RWR) 


43447 (UCID—17426-77-3) Lithium—water—air battery pro- 
ject: progress during the month of March 1977. Cooper, J.F.; Hosmer, 
P.K.; Kelly, B.E.; Krikorian, O.H.; Parrish, W.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 11 Apr 1977. Con- 
tract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF AOi. 

The electrode behavior of the system, Ca/aq.-NaOH, NaCl, 
was investigated at ambient temperatures. Limiting currents were 
noted for intermediate concentrations of NaOH and NaCl, while 
rapid passivation at high ratios of NaOH to NaCl occurred. Low 
ratios of NaOH/NaCl yielded uncontrollable hydrogen evolution 
and rapid calcium dissolution. A model of the aqueous cell of the 
proposed system for the production of lithium was completed. The 
apparatus allows simultaneous determination of current efficiency 
and electrode polarization for the Li(Hg)/aq.-LiOH electrode upon 
cathodic polarization. Cooling curves indicate the existence of a 
LiI—KI—LiCl eutectic with a melting point of approximately 
230°C; possible errors are being considered arising from artifacts of 
the system and possible impurities in the salts. 2 figures. 


43448 Scrap battery plate reclaiming process. Litt, T.D.; Shel- 
ton, R.C.; Colwell, E.J. (to ESB Inc.). US Patent 4,009,833. 1 Mar 
1977. Filed date 14 Aug 1975. 4p. 

Lead—acid storage battery plates damaged during battery 
manufacture = in a trough having an upward slope. The 
trough is vibrated causing the nonmetallic components of the plates 
to be shaken free from the metallic > of the plates with the 
nonmetallic components being red in size during the vibration 


— The nonmetallic components of the plates are discharged 


the trough as a fine powder through suitable openings in the 
bottom of the trough, while the ic components climb the 
trough and are discharged at the upper end of the trough. 2 figures. 


43449 Modular electrical energy storage device. Saunders, R.C. 
(to Electric Power Research Inst., Inc.). US Patent 4,012,562. 15 
Mar 1977. Filed date 28 Nov 1975. 14p. 

A compact modular electrical energy storage device com- 
prises one or more cell modules in which certain components of the 
device are maintained in a a fixed position in the device 
by utilizing a resilient porous body of compressed carbon fibers to 
urge the ——- into physical contact with one another. The 
invention further provides means for maintaining the cell compo- 
nents in such fixed position during cell operation at elevated tem- 
peratures for extended periods of time. A preferred compact cell 
module construction particularly suitable for use in a high-tempera- 
ture, high-energy-density lithium battery includes two positive elec- 
trode assemblies positioned in opposing relationship by a U-shaped 
spacer member maintained in contact with a separator member of 
each positive electrode assembly by a resilient porous body of 
compressed — fibers, a unitary double-faced negative elec- 
trode assembly being positioned between the two positive electrode 
assemblies. 7 figures. 


PERFORMANCE AND TESTING 


43450 (N—76-26687) Cycle life test. Evaluation program for 

cells. Annual report. Harkness, J.D. (Naval 
Weapons Support Center, Crane, Ind. (USA)). 11 Feb 1976. Con- 
tract S-53742AG. 278p. (NASA-CR—148208; WQEC/C—76-5). 
NTIS $9.25. 

Considerable research is being done to find more efficient and 
reliable means of starting electrical energy for orbiting satellites. 
Rechargeable cells offer one such means. A test program is de- 
scribed which has been established in order to further the evaluation 
of certain types of cells and to obtain performance and failure data as 
an aid to their continued improvement. The purpose of the program 
is to determine the cycling performance capabilities of packs of cells 
under different load and temperature itions. The various kinds 
of cells tested were nickel—cadmium, silver—cadmium, and silver— 
zinc sealed cells. A sw of the results of the life cycling 
program is given in this report. (auth) 


43451 (N—76-26688) Accelerated test program for sealed 
nickel—cadmium spacecraft batteries/cells. Interim report. Goodman, 
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L.A. (Naval Weapons we Center, Crane, Ind. (USA)). 13 Feb 
1976. 78p. (NASA-CR—148209; WQEC/C—76-8). NTIS $5.00. 
feasibility was examined of inducing an accelerated test 
on sealed iebdcntnion batteries or cells as a tool for spacecraft 
projects and battery users to determine the — of life capabili- 
ty, a method of evaluating the effect of design and component 
changes in cells, and a means of reducing time and cost of cell 


testing. (auth) 
43452 (N—76-26693) ey program for 


Explorer. Harkness, J.D. (Naval Weapons Support 
Center, Crane, Ind. (USA)). 15 Mar 1976. 17p. (NASA-CR—148190; 
WQEC/C—76-89). NTIS $3.50. 

An evaluation test program was conducted to insure that all 
cells put into the life cycle ap oe are of high quality by the 
screening of cells found to have electrolyte leakage, internal shorts, 
low capacity, or inability of any cell to recover its open-circuit 
voltage above 1.150 volts during the internal short test. The 20 cells 
were manufactured for the National Aeronautics and S Admin- 
istration, Goddard Space Flight Center (GSFC). The cells are from 
a lot of 175 cells procured for the International Ultraviolet Explorer 
project. Due to a change in requirements, the project selected to use 
6.0 ampere-hour cells. Therefore, the remaining cells of this lot have 
been placed in storage at GSFC for use on a future GSFC project. 
All the cells are rated at 12.0 ampere-hours and contain double 
ceramic seals. Test limits specify those values in which a cell is to be 
terminated from a particular charge or discharge. Requirements are 
referred to as normally expected values based on past performance 
of aerospace nickel-cadmium cells with demonstrated life character- 
istics. (auth) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 43727 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 43585, 44671 


43453 (NP—21763) United States visit. Maiden, C.J.; Harris, 
G.S. (New Zealand Energy Research and Development Committee, 
Auckland). Aug 1975. 27p. Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 


43454 Energy atlas: a who's who resource to information. Wash- 
ington, DC; Fraser/Ruder and Finn (1976). vp. Fraser/Ruder and 
Finn, 1701 K St., NW, Washington, DC 20006. 

Data are supplied in this Atlas to provide everyday answers 
on energy programs and to serve as a reference to “who knows 
what” ut energy. Data are provided on conservation, energy 
resources, state and Federal regulations, research and development, 
and other energy areas. The publication contains information on 
more than 50 Federal departments and energy agencies a vital 
decisions; 100 Congressional committees and organizations; 150 non- 
governmental groups; organizations in the 50 states; and hundreds of 
publications dealing with energy issues. (MCW) 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 43525 


43455 Heating power industry and waste incineration in medium- 
size towns. Pt. 1. Extension in Rosenheim. Energie; 28: No. 11, 317- 
321(Nov 1976). (In German). 

7 figs.; 2 tabs. 

Increased amounts of waste, rising heat demands within the 
district heating network, and the necessity to have a reserve capac- 
ity, have induced the municipal administration of Rosenheim to build 
an extension to their refuse incineration plant, to erect a new high- 
pressure vessel for steam generation, and to acquire a new gas 
turbine for electricity generation. The article begins with a descrip- 
tion of the turbines of the heating and power station Rosenheim, and 
then presents a tabular survey of (1) operational data of the heating 
and power station and refuse incineration, (2) the share in the use of 
fuel and in steam generation the refuse incurs, (3) the development of 
the production of steam, electricity, and district heating in the period 
between 1956 and 1974. 


43456 Gas turbine heating power station Wilmersdorf of the 
BEWAG. Bers, K.; Strempel, R. (Berliner Kraft- und Licht 
(BEWAG)-A.G. (Germany, F.R.)). Energie; 28: No. 11, 322- 
330(Nov 1976). (In German). 
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7 figs.; 6 tabs.; 5 refs. 

Since 1952, the service systems of East and West Berlin have 
been separated; a connection to a supra-regional interconnected grid 
does not exist. The maximum load of BEWAG increased from 305 
MW to 1,434 MW from 1952 the winter of 1975/76, i.e., by about 7 
percent per year. The plans for further expansion are based on an 
increase of at least 5.5% per year. The gross generation in the 
financial year 1975/76 was 7,317 GWh. After commissioning of the 
gas turbines in the heating power station Wilmersdorf in winter 
1976/77 the BEWAG now has light power stations with 2,257 MW 
of installed power. Besides electric energy, heat is then supplied into 
an extended district heating system from seven of the eight power 
stations by means of combined heat and power production resp., 
waste heat utilization. The total thermal power sold in the financial 
year 1975/76 amounted to 1,358 Gcal/h (according to DIN 4701). 
The space area globally heated amounts to 8 million square meters, 
corresponding to about 100,000 apartments of medium size. After 
commissioning of Wilmersdorf, the thermal power to be sold is 2,200 
Gcal/h. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 42617, 43477, 43478, 43480, 
43489, 43497, 43502, 43503, 43512, 43515, 43517, 43526, 44062 


43457 (IKE—2-31) Simulation of the future development of the 
energy economy of the Land Baden-Wuerttemberg until 1985 with the 
aid of a dynamic energy model. Fischer, M. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Kernenergetik). Nov 1976. 7lp. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

Disturbances on the energy sector within the overall econom- 
ic situation of an economic area make the validity of estimates based 
on a simple continuation of statistics concerning the development of 
the energy economy - a procedure still customary these days - seem 
doubtful. By using an existing energy model which takes into ac- 
count the various economic scctors, their interrelation, and their 
dynamics concerning the reactions on external influences affecting 
the economic area, alternative figures to the conventional estimates 
are calculated here for the period 1970-1985 taking into consider- 
ation the disturbing influence of the oil crisis 1972/73. In order to 
compare the results thus achieved with the figures of a conventional 
estimate, the study of the Germany Institute for Economic Research 
was consulted. There were some considerable qualitative and quanti- 
tative deviations as compared with the figures of the study which 
was drawn a parallel between. These deviations are due to the 
sensitivity of the energy model applied to interference and to differ- 
— validation of the various economic sectors against one 
another. 


43458 (LA—6732-T) Optimization model of energy related eco- 
nomic development in the Upper Colorado River Basin under condi- 
tions of water and energy resource scarcity. Morris, G.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Contract W- 
a 570p. Dep. NTIS, PC A24/MF A0O1. 

esis. 

A mathematical model was designed for computer analysis of 
the likely impact of energy development in the upper Colorado 
River Basin in the period 1980 to 1985. The upper Colorado River 
Basin, with its reserves of coal, oil shale, uranium ore, petroleum, 
and natural gas is regarded as an important source of increased 
energy resources. The Basin now contains several major mature oil 
fieids, seven major hydroelectric facilities, and has produced the 
major portion of uranium mined in the U.S. Energy projects pro- 
posed, planned, or under construction in the Colorado, Utah, and 
Wyoming portions of the Basin in 1977 include 39 new or expanded 
coal mines, 10 new or expanded thermoelectric power plants, eight 
oil shale developments, one coal gasification plant, and three tar sand 
projects, with the possibility of increased uranium mining and mill- 
ing. The model is an interregional input-output depiction of econom- 
ic activity coupled with export, water, and energy resource con- 
straints and runs in a linear optimized framework. (CHD) 


43459 (NP—21878) Socioeconomic impact study. Appliance Effi- 
ciency program: refrigerators, refrigerator- room air 
conditioners, central air conditioners. (California Energy Resources 
Conservation and Development Commission, Sacramento (USA)). 
29 Jul 1976. vp. California Energy Resources Conservation and 
Development Commission, Sacramento, CA. 

In response to Section 25402 of the Public Resources Code, 
the California Energy Resources Conservation and Development 
Commission has initiated the Appliance Efficiency Program. The 
first appliances to be regulated under the law are refrigerators, 
refrigerator-freezers, freezers, and air conditioners. In this report, an 
investigation is made to determine if the proposed standards will 
cause any significant adverse socio-economic impacts. The study 
primarily emphasized those impacts occurring in California. The 
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analysis of impacts outside of the state will be focused only on those 
readily identifiable adverse impacts that are potentially significant. A 
series of workshops and two public hearings have been held to allow 
public participation. Following a complete investigation of the prob- 
able impact on manufacturers, consumers, sales, and employment, it 
is concluded that the standards will cause adverse socio-economic 
impact in California for those on low income, will cause a short-run 
reduction of the dollar sales of these appliances, and will cause a 
short-run reduction of national employment. Informing the public on 
the benefits of buying a high-efficiency appliance should reduce 
these impacts. (MCW) 


43460 (PB—256 684) Report to Congress on the economic impact 
of energy actions. Semiannual report. (Federal Energy Administra- 
tion, “ae D.C. (USA)). May 1976. 58p. (FEA/B—76/351). 
NTIS $4.50. 


A description is given of the potential impact of the 1973-74 
embargo and ensuing energy price increases by comparing a simula- 
tion of what actually happened during 1975 with a simulation of 
what could have happened if the oil embargo and rapid increase in 
energy prices had not occurred. 


43461 (PB—256643) Life-cycle costing in the procurement of 
window air conditioners: second procurement. Final report. (Logistics 


Management Inst., Washington, D.C. (USA)). Jul 1976. 38p. 1S 
$4.00. 


The report documents life cycle cost penne of 
window air conditioners made by the Federal Supply Service (FSS), 
General Services Administration (GSA). These procurements were 
part of a program instituted by FSS to apply life-cycle-costing 
techniques to its procurement process. This program was instituted 
in conjunction with the Experimental Technology Incentives Pro- 
gram (ETIP) of the National Bureau of Standards. The material 
contained in the report explains why window air conditioners were 
selected for LCC, how the LCC criteria were developed, and what 
results were obtained. Details concerning the screening process used 
in selecting the products, the preparation of the invitation for bid 
document, the bids received, and the evaluation, analysis and award 
process are covered in the report. (GRA) 


43462 (PB—257544) Electric energy usage and regional econom- 
ic development. Final report. Savitt, J.H. (State Univ. of New York, 
Albany (USA). Research Foundation). Aug 1976. 178p. NTIS, PC 
A09/MF AOl1. 

This report determines the impact of changes in electricity 
prices on key economic variables associated with the economic 
development of the Buffalo SMSA. Electricity demand equations are 
developed for the three major classes of consumers. They are then 
embedded into the model of the Buffalo Economy and simulations of 
various price assumptions are run. (GRA) 


43463 (TID—27477) Energy Technologies for the West: energy 
jobs. Workshop held in San Francisco, California, 22 September 
Research and Development Administration, Washing- 

ton, D.C. (USA). 1976. 73p. Dep. NTIS $4.50. 

The moderator of the workshop, Mr. Austin Heller of 
ERDA, reviewed briefly the National Energy Research and Devel- 
opment Plan and mentioned that it contains five goals to guide the 
introduction of new technology; one, he added, deals with jobs. Dr. 
Kenneth Picha, ERDA, examined three points—jobs and the various 
factors involved in the creation of jobs; jobs and energy resources 
availability; and jobs that will be created as the nation tries to solve 
its energy problems. Eugene Coyle, economic consultant from 
Berkeley, posed the question of why a shortage of jobs. He states 
that the energy shortage is not creating unemployment—job short- 
ages have existed for a long time. He says “there is a deliberate 
Federal policy to provide unemployment.” He further observed that 
“we have to recognize that the world cannot go on with us here in 
the U.S. consuming at the level at which those of use who are 
employed are consuming.” Then, Robert F. Burt, California Manu- 
facturers’ Association, said he believed that the energy relation to 
jobs is going to be favorable for the next few years. John Berger, 
Friends of the Earth, agreed with Mr. Coyle that there is no absolute 
energy constraint that is preventing full employment—the problems 
are primarily organizational and political. Mike Lynn, International 
Brotherhood of Teamsters, says his union cooperates with the people 
that are providing or creating jobs. David Katz, Farallones Institute, 
posed the question of long-term solutions to the problems dealing 
with energy and jobs. After a contribution by Bill Walker, an 
HVAC contractor, audience participation was invited. (MCW) 


43464 (TID—27483) Energy Technologies for the West: general 

session. Volume III. (Energy Research and Development Adminis- 

p> la cate D.C. (USA)). 1976. 140p. Dep. NTIS, PC A07/ 
AOl. 

Dr. Terry Lash, National Resources Defense Council, was 
the first of four speakers at this session. He directed his remarks to 
institutional considerations in the efficient use of energy—specifical- 
ly, why and how the Bonneville Power Administration has failed to 
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nat tho apenas ane te cameo ant mo atten aati. Tee The 
next speaker, Tom Harris, reporter from the San Jose Mercury, said 

that in his field he has observed a head-on clash between energy, 
economics, and environment. He reviews some of the actions of the 
EPA—and the resulting reactions—and reviews some conservation 
issues. He concludes that the clash still exists. In his report, Dr. 
James L. Liverman, ERDA, on how ERDA is trying to insure that 
the various energy options omy developed "with a full, in- 
formed, and balanced consideration of the health, the environmental 
and the societal impacts.” Mel Gordon, Board of Commissioners, 
Multinomah County, OR., stated that, since the oil embargo, the 
US. is in a better position than they were then; so “that is why I 
think Project I ce is a fiasco.” He cites the increase in oil 
imports, the failure of the government to cut energy consumption, 
and the government's lack of interest to fund deve’ t of alter- 
native sources of energy. After this speech, Mr. Robert D. Thorne of 
Nuclear Energy, ER A Headquarters, then called the conference to 
order for some closing eine (Cw) ERDA officials and others in the 


Summary and Closing Session. 


43465 Cote vg es an analysis of energy prices in 
New England in comparison with those of other regions. 
Commonwealth of Massachusetts (1976). 20p. Massachusetts Raseay 
Policy Office, One Ashburton Place, Rm. 1413, Boston, MA 02108. 
A factual analysis of the state’s competitive position vis-a-vis 
other regions of this country shows that Massachusetts extremely “high 
position today is poor, primarily because of its e 
dependence on oil—especially residual or oe = 
gions of the country have much greater access ited sonent 
gas, the price of which is ———" 1/s that of fue oil burned by 
industries and utilities in some re; of 
this country have managed to aid compliance with Fi air 
[compete standards and therefore have retained the ability to burn 
K Sacer higher-sulfur coal. Finally, the position at the end of the 
supply “pipeline” forces the region to pay er transportation 
costs. It is concluded that it will be extremely difficult for this region 
to lower its dwn energy prices; it is likely that these prices will 
increase. Unless unexpected technological breakthroughs are made, 
nuclear power, solar energy, and coal (the major alternatives for the 
next 15 years) will demand much higher prices than their respective 
proponents would have one believe. The hope for the region lies 
instead in two possibilities. The first is simply for the region to learn 
to use what energy it has more efficiently conservation and 
energy efficiency are the most cunaineiee and economical alterna- 
tives available. The second possibility is that en pk ly in other 
Bnelen = Wit cw may rise substantially faster those in New 


43466 Energy, production costs, and investments. Gaensslen, H. 
Gia ne: 48: No. 12, 1193-1195(Dec 1976). (In German). 


A simple method for the economic assessment of chemical 
processes by means of an ey cere is described. In this context, 
only the input and output are required. The total ener, 
demand, from the primary raw material up to the working capi 

the cost of a product; the energy dissipated during the 

ee perpen of the product determines the specific investment. This 
of evaluation, combined with the c’ methods of estima- 
tion, renders good services, especially then, w' in the case of a 
complicated production structures numerous process combinations 
are Senate ond if they have to be evaluated Shave to each other. 


Energy and Natural Resources (1977). 17p. 
Wao Ganetd Comedies on Titania and Diane Suansess 
ee eee roposes several amendments to the Federal Nonnuclear ~_ - 
h and Development Act of 1974 and recommends 
amended bill for approval. The proposed amendments (S.37) autho- 
rize ERDA to use loan guarantees to finance the research, develop- 
ment, and demonstration of energy and energy-related technologies. 
It also authorizes loan guarantees for the commercial demonstration 
of biomass pl synthetic fuel. = bill allows i A, with 
approval, to guarantee the repayment of interest, 
balance of loans, and other financial commitments for research, 
development, and demonstration projects and guarantees for interest, 
principal balance, bonds, debentures, and notes in su; of biomass 
projects. A limit of $300 million is set for t guarantees on 
outstanding indebtedness. The committee's justification is based on 
the need to incorporate the private sector in development and 
demonstration efforts and the relatively modest cost of underwriting 
even a possible 25 percent default compared with the cost of foreign 
oil. The bill involves no invasion of personal privacy and will not 
noticeably increase paperwork. (DCK) 


43468 New ways to bring technology to the marketplace. Pear- 
- x a — Livermore Lab., CA). Technol. Rev.; 79: No. 5, 
2 1 
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& somsuiee technology — system, similar to the 
fe anaes home: Unlike labor and capital hnology ‘can 
or uctivity. Unlike r capital, tec can 
only be mew indirectly through commercialization, adaptation, 

production. Under the present system the U.S. exports more an cco od 
ogy than it receives. Taxes and regulations are the principal disincen- 
tives to technology commercialization in a competitive market be- 
cause of the high cost of development. The U.S. lag is particularly 
noticeable in —— machine parts and automated manufacturing, 
areas in which leadership was lost to other countries when researc 
funding was not followed by adequate development support. A high- 
productivity growth rate is achieved in those countries able to 
combine the social structure of government, universities, and indus- 
try into a voluntary wor ~~ relationship. The success of the agricul- 
tural cooperative — ustrates the potential for a technology 
extension service. A good system would include five elements: 
es affiliation, experiment stations, resident experts, local ad- 
visors, and coordinated education and training programs. (DCK) 


43469 Are natural resources capital-using: a microanalytic ap- 
proach. Moroney, J.R. (Tulane Univ., New = South, Econ. J.; 
43: No. 3, 1203-1217(Jan 1977). 

A microanalytic framework is used to test the idea that more 
capital is used across industries that require large amounts of natural 
resources. A test is conducted on a representative sample of 104 
American manufacturing industries with varying capital-labor ratios 
and natural resource demand. Model results lead to the conclusions 
that (1) the capital-use theory is only valid in the most restrictive 

; (2) in a more general approach, resources appear capital- 
using in some sectors but are neutral or labor-intensive in po (3) 
the capital intensity of some sectors, such as petroleum, chemicals, 
and primary metals, may be induced more by high wages than by 
resource needs; and (4) the capital-using theory is determined not to 
be a significant factor in American trade, although certain resources 
may be better suited to capital-intensive development. (DCK) 


43470 Demand for natural gas: residential and commercial mar- 
kets in Ontario and British Columbia. Berndt, E.R. (Univ. of British 
Columbia, Vancouver); Watkins, G.C. Can. J. Econ.; 10: No. 1, 97- 
111(Feb 1977). 

An econometric model is used to project natural gas demand 
in the residential and commercial market sectors. The model specifi- 
cation is a generalization of one developed by Balestra and Nerlove 
(Econometrica, 34: 585-612(1966)). Demand that is potentially vari- 
able because it is not committed to past investments (flexibe demand) 
is distinguished from demand that is inflexible because it is tied to 
roy Ly. equipment stocks (captive demand). Attention is focused on 

of temperature variations on gas demand. The nonlinear 
equation system is estimated by a maximum-likelihood method, using 
annual data for British Columbia and Ontario during the period of 
1959 to 1974. Results show that only in the long run does price have 
a significant impact on demand. The model is applicable for medium- 
term policy simulation, but is limited to natural gas fuel. 15 refer- 
ences. 


43471 Hotelling’s economics of exhaustible resources. Levhari, 
D.; Liviatan, N. (Hebrew Univ., Jerusalem). Can. J. Econ.; 10: No. 2, 
177-192(May 1977). 

This paper provides some extensions of Hotelling’s fundamen- 
tal paper (Journal of Political Economy, 39: 137-75 (1931)) on the 
economic theory of exhaustible resources. One of the main modifica- 
tions introduced concerns the assumption of complete versus incom- 
plete exhaustion of the resource. Under complete exhaustion the 
concept of ‘full marginal cost’ must include a term that reflects the 
alternative cost of producing an extra unit at the terminal time; 
under incomplete exhaustion this term vanishes. To derive these 
results, the authors present a formula for the “full marginal cost” of 
extracting exhaustible resources. The principle that marginal profit 
has to increase over time exponentially at a rate equal to the rate of 
interest (r percent rule) is shown to be valid only under special 
conditions. modifications to this rule are discussed. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 42415, 42416, 42523, 42602, 
43464, 43512, 43634, 44057, 44058, 44059, 44060, 44061, 44062 


43472 (PB—256044) Final assessment of the environmental im- 
pacts of the state energy conservation program. (Public Law 94-163, 
Title III, part C, Energy Policy and Conservation Act). (Federal 
Energy Administration, Washington, D.C. (USA). Office of energy 

Conservation and Environment). Apr 1976. 92p. (FEA/D—76/363). 


NTIS $5.00. 

The Energy Policy and Conservation Act (EPCA) (Public 
Law 94-163) moon. Ae for a program to be administered by each state 
in which the State and Federal Governments may work in partner- 
ship to develop comprehensive energy conservation plans. The 
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purpose of this report is to: (1) provide an environmental analysis of 
the cumulative national impact of the State Energy Conservation 
Program and, (2) provide environmental impact data that can be 
employed by the states in assessing the environmental impacts of 
energy conservation measures which might be a part of their pro- 
grams. (GRA) 


43473 (PB—257129) Federal interagency energy/environment re- 
search and development program: status report II. (Environmental 
Protection Agency, Washington, D.C. (USA). Office of Energy, 
Minerals and Industry). Jun 1976. 69p. (EPA—600/7-76/006). 1S 


$4.50. 

The report examines the role of the Environmental Protection 
Agency's Office of Energy, Minerals, and Industry (OEMI), a 
newly-established operation within the Office of Research and De- 
velopment, which is responsible for coordinating the implementation 
of the energy/environment RandD program in FY 1975 and FY 
1976. OEMI's program is described and related to EPA's past efforts 
to develop energy-related pollution control technologies and to 
determine the environmental effects of energy-related activities. 
(GRA) 


43474 (PB—257461) Issues and impacts associated with proposed 
prevention of significant deterioration and nonattainment amendments 
to the Clean Air Act. Final report. (ICF, Inc., Washington, D.C. 
(USA)). 25 Jun 1976. Contract FEA-CO-05-50313-00. 99p. NTIS 
$5.00. 


This report presents the findings of an analysis of the effects 
of proposed prevention of significant deterioration and non-attain- 
ment amendments to the Clean Air Act. The purpose of the report 
was to assess the effects of the proposed amendments on the coal and 
electric utility industries. The report is structured in five chapters. 
The first chapter is an executive summary. The second chapter 
presents an analysis of the effects of proposed amendments on key 
energy variables (e.g., coal production). This analysis employed 
FEA's Project Independence Evaluation System. The third chapter 
presents an analysis of the effects of the proposed amendments on 
non-attainment areas (i.e., areas where violations of ambient air 
quality standards occur). The fifth presents the findings (mostly 
preliminary) of analyses of a series of other issues. (GRA) 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 42522, 43458, 43469, 43471, 43495 


43475 (PB—257357) Renewable resources for industrial materi- 
als. Bethel, J.S. (National Research Council, Washington, D.C. 
(USA). Committee on Renewable Resources for Industrial Materi- 
als). Sep 1976. Contract NSF-STP75-01069. 280p. NTIS $9.25. 

The concept of the Reference Materials System (RMS) is 
used as a framework for material assessment and, more specifically, 
to address the substitution of renewable materials for nonrenewables 
in particular end uses. The orderly and rational development of 
national goals for renewable resources requires the evaluation of 
alternative materials supply systems in terms of resource supply; 
available technology; and energy, manpower, and capital require- 
ments. (GRA) 


43476 Circum-Pacific energy and mineral resources. Halbouty, 
M.T.; Maher, J.C.; Lian, H.M. (eds.). Tulsa, OK; American Associ- 
ation of Petroleum Geologists (1976). 624p. (CONF-740815—). 

From Circum-Pacific energy and mineral resources confer- 
ence; Honolulu, Hawaii, USA (26 Aug 1974). 

The principal objective of the Conference was to provide a 
forum for presenting and discussing papers on the potential energy 
and mineral resources of the Circum-Pacific region emphasizing the 
exploration and development of energy and mineral resources in a 
manner compatible with the environment. The papers were designed 
(1) to focus attention on present and future availability of energy and 
mineral resources in land and offshore areas bordering the Pacific 
Ocean; (2) to consider where and how exploration efforts may be 
most effectively directed; (3) to enlist as speakers and authors those 
scientists with experience and special know-how in the Circum- 
Pacific region; and (4) to encourage the free exchange of pertinent 
ideas and information among Circum-Pacific countries so as to solve 
common problems of exploration and development of energy and 
mineral resources and protection of the environment. The papers 
included subjects in geology and geophysical research; exploration 
and development of oil, gas, and coal and of geothermal, solar, and 
nuclear energy; exploration and development of ferrous and nonfer- 
rous metallic minerals and nonmetallic minerals; and the pertinent 
economic and environmental problems. One hundred twenty-six 
papers presented by authors from 16 countries are published in 
whole or in part in this Memoir. These consist of 17 general papers, 
7 papers on coal, 15 papers on geothermal energy, 28 papers on 
hydrocarbons, 13 papers on hydrogeology, and 46 papers on miner- 
als. Representatives from 31 countries attended the conference. 
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43477 Sharing the world’s natural resources: prospects for inter- 
national cooperation. Greenwald, J.A. (Assistant Secretary of State 
for Economic and Business Affairs, Washington, DC). Nat. Resour. 
Lawyer; 9: No. 4, 577-584(1976). 

From American Bar Association annual meeting; Atlanta, 
GA, USA (10 Aug 1976). 

A review of world natural resource issues and their political 
ramifications concludes that the developing countries should be seen 
as wanting economic progress and an opportunity to participate and 
share in world decisions and benefits. The United States has recog- 
nized this need, but has emphasized that Third World countries need 
to understand that economic development is a long-term project 
dependent on realistic and sensible policies. A positive approach by 
both sides is more likely to bring the cooperation needed to resolve 
the issues of how natural resources are controlled and markets 
developed. The main issues of the North-South dialogue are seen as 
operating on three levels—politically at the United Nations, prag- 
matically in Paris, and realistically at the United Nations Conference 
on Trade and Development (UNCTAD), which has called for 
commodity agreements to be negotiated and buffer stock financing 
by common stock. Access to energy, commodities, and food repre- 
sent the priority issue on which the United State’s actions seek a 
coordinated and cooperative approach with the Third World. 
(DCK) 


43478 Economics of depletable resources: market forces and in- 
tertemporal bias. Sweeney, J.L. (Federal Energy Administration, 
Washington, DC). Rev. Econ. Stud.; 44: No. 136, 125-141(Feb 1977). 

A theoretical model is developed of the extraction patterns of 
a non-renewable resource in order to examine the effects of various 
market forces caused by intertemporal allocations of known re- 
serves. The extent of the original reserve limits the total quantity of 
the resource that can be extracted over time. The model is conduct- 
ed with all parties cognizant of the quantities they control, the 
related costs of extraction, future price trends, and future govern- 
ment actions. A purely competitive market is found to support 
optimal allocations, while percentage depletion allowances are found 
to encourage over-extraction. The direction of bias as a result of 
price controls requires further data. Monopolies can lead to current 
under-use or over-use, which will determine future availability. 
Over-use can also result from insecure imported sources unless 
appropriate tariffs are im d. A market imperfection function 
concept is used to derive these results. 16 references. (DCK) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 43467, 43468, 43473 


43479 (NP—21749) Rationale for energy research and develop- 
ment programme. (New Zealand Energy Research and Development 
Committee, Auckland). Apr 1976. 9p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

This paper describes the rationale for the expenditure of 
government money on energy research and development. The Com- 
mittee, organized in 1974, established the following order of project 
priorities: projects to determine current and future energy d 3 
projects concerned with the conservation and more efficient use of 
energy; projects concerned with the assessment of indigenous energy 
resources; projects concerned with the assessment of the human, 
financial, and organizational resources for energy production and 
use; and projects concerned with economic, technological, social, 
and environmental aspects of energy use and production over the 
next 15 years and beyond the next 15 years. Significant factors 
affecting the national energy economy, the strategy for energy 
research and development, and the results of committee activities are 
summarized. An energy scenario research is laid out. (MCW) 


43480 (TID—27443) Energy Technologies for the West: commer- 
cializing new technologies—how to move from the laboratory to the 
mark Workshop held in San Francisco, California, 21 

ber 1976. (Energy Research and Development Administration, 
Washington, D.C. (USA)). 1976. 71p. Dep. NTIS $4.50. 

Mr. Larry Finer from Wisemer and Becker, Architects, re- 
views his case of presenting a ey for solar thermal electric 
generation. His company teamed with the California Department of 
Water Resources and developed a proposal to present to ERDA for 
research funds to determine the feasibility of the concept. He said 
ERDA turned the proposal down without any explanations of what 
the disadvantages were. The next speaker, Mr. Don Hallister from 
the Lighting Technology Corporation, told how technology is taken 
from the laboratory to commercialization. He stressed finding the 
right people for a management team. The team, he says, must be 
prepared to present a sound commercialization plan with adequate 
financing data and make sure your position is secure—keep trade 
secrets secret. Judy Liersch from the ERDA Office of Commercial- 
ization relates its experiences and methods of developing the meth- 
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aw for looking at projects presented to them. The moderator, 

ymond Romatowski, ERDA AA for Administration, then pre- 
yo his views about commercialization. In , his observa- 
tions were (1) there is no simple and universal answer to energy 
commercialization; (2) whatever is done will cause pai and hardshi 
to some kind of interest group or some sector of society; and (3 
successful approaches today may indeed be failures tomorrow. A 
question-and-answer period followed. (MCW) 





NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 42643, 42647, 42741, 43103, 
43503, 44059 


(ERDA—97A) pe Fs and management alternatives for 

and Restricted Data functions. Executive 

Research and Development Administration, 

Washington, DC USA). Jan 1976. 22p. Dep. NTIS, PC A02/MF 


AOl 

This study responds to Section “ey of the Energy Reorga- 
nization Act of 1974, a thorough review of the 
desirability and feasibility of erring ERDA ry! application 
and restricted data functions to the Department of Defense (DoD) 
or other Federal agencies. The Energy Reorganization Act trans- 
ferred to ERDA functions once vested in the Atomic Energy 
Commission (AEC) by the Atomic Energy Acts of 1946 and 1954, as 
amended. They include control of Restricted Data (RD); nuclear 
weapon design, development, and production; development of naval 
propulsion reactors, space nuclear systems, and military power reac- 
tors; and production of special nuclear material (SNM), such as 
plutonium, tritium, and highly enriched uranium. Restricted Data 
Originated in the 1946 Act. It covers data concerning the design, 
manufacture, or utilization of atomic weapons; the production of 
SNM; and the use of SNM in the production of energy. All informa- 
tion within these categories comes into existence as classified RD 
and requires a specific action by ERDA to become otherwise. 
Programs currently generating RD within ERDA include nuclear 
weapons, laser fusion, nonmilitary nuclear explosives activities, naval 
reactors, isotope separation, and production reactors. The four suc- 
=a chapters summarized are titled: The Weapon ay oe The 

n Pro; , and Other Activities of the Complex; easibility 
aa ity of Changing Management or Funding Responsibil- 
ity for the Weapon Program; Nonweapon Defense-Related Pro- 
grams in ERDA; and Restricted Datu Control. (MCW) 


43482 (ERDA—97D) pe and management alternatives for 
ERDA military application and restricted pd = es > 
Nonweapon defense-related programs in ERD 
and Development Administration, Wadleaton, D.C. Ba WSA). Je = 
1976. age 2 NTIS, PC A03/MF AOl1. 
appendix was prepared by the staff divisions of the 
ERDA Assistant Administrator for Nuclear Energy (AANE). It 
supplements Chapter IV with respect to the possible impact of 
weapon-program transfer alternatives on each of the nonweapon 
defense-related programs, and where appropriate, explores —— 
considerations and alternatives for these —a pe soneese one 
© Loyewn are four ERDA nonweapon def ted pro- 
gus eis pervision of the AANE: (1) Special Nuclear Material 
soem Gekieniian | tritium, enriched uranium, and other special 
nuclear materials and dere ag (2) Space Nuclear Systems (develop- 
ment, testing, and bn. roduction of nuclear power systems for space 
applications, and application of space and advanced energy 
technology to special-purpose terrestrial systems); (3) Naval Reac- 
tors (development of naval nuclear ; 
Other Military Reactors (developmen req 
based nuclear ae plants for military use). Each of these programs 
differs substantially from the weapon program, and from each of the 
others, in mission, operation, and other t characteristics. At 
the same time, each interacts with other ERDA and DoD pro, 
po Bie Bam adh ba. age Tred dfn phar ny FAW... DA 
energy programs. Because management and i 
differ substantially from those in the weapon ony . ee 
alternatives considered here vary somewhat from ion discussed for 
the weapon facilities. 


43483 (IAEA—162, pp 317-328) Possible development of nuclear 
European and 


energy in the consequences of different 
reactor Decressin, A.; Haytinck, B.; Orlowski, S. (Com- 
mission of the Communities, Brussels (Belgium). Industri- 
al, Technological and Scientific Affairs). 1974. (In French). 

From Meeting of the a. for the a of nuclear 
reactor strategies; Vienna, Austria —_—™ 1973). 


( 
ed to stimulate the development of the nuclear energy, in order to 
ensure in the middle or long term, a diversification of the energy 
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supply sources of the Community. According to such a policy, 
energy could cover nearly 80% of the Community needs in 
electrical power in the year 2000 - these being estimated at 50% of 
nag needs of the Community - and correspond to 1,3 billion 
tep —y that year alone. In the year 2000, the installed nuclear 
capacity in the Community (i.e. nearly 1000 GWe) would imply the 
consumption of roughly 150.000 metric tons of natural uranium and 
necessitate 90.000 tons of SWU in enrichment services, whatever 
“average” strategy is considered for the period 1980 - 2000. The 
choices between these various strategies made by public or industrial 
decision centers, will be the result of a complex assessment of many 
factors. In any case, the flow of nuclear material between countries 
ill remain very important and a Community nuclear self sufficiency 
based on breeding is not conceivable before the time at which new 
energy sources could be brought in effective uses. 


43484 (INIS-mf—3239, pp 201-215) Conclusion of the workshop 
on nuclear power plants technology. 1975. (In Indonesian). 

From Workshop on nuclear power plants technology; Jakar- 
ta, Indonesia (25 Mar 1974). 

In Nuclear power plants technology. 

Several actions that must be taken for the preparation of the 
establishment of nuclear power plants in Indonesia, covering the 
need for preliminary and thorough research on the design, the 
operation, the maintenance, the environmental safety, the cost, legal 
aspects, man power supply, the participation of domestic industry, 
and other aspects of a HWR type of nuclear power plant, are 
emphasized in the conclusion of the workshop. 


43485 Where is the nuclear relay race. Gihel, F. Rev. Energ.; 27: 
No. 287, 469-473(Oct 1976). (In French). 

The progress in the development of nuclear energy programs 
in Western Europe since the Yom Kippur war is outlined and 
discussed country by country. It is concluded that nuclear energy 
development is becoming a reality though at an uneven pace in 
particular countries. 


43486 Parametric studies of applications of controlled thermonu- 
clear reactor fusion energy for food production. Dang, V.D.; Stein- 
—- M. (Brookhaven Net National Lab., Upton, NY). Energy (Oxford); 
0. 1, 9-23(Mar 1977). 
Food and energy shortages in many parts of the world in the 
two years raise an immediate need for the evaluation of energy 
input in food production. The present paper investigates systemati- 
cally (1) the energy requirement for food production and (2) the 
provision of controlled thermonuclear fusion energy for major 
fertilisers, irigat sectors of food manufacturing. Energy input for 
tion water, and food processing (such as beet sugar 
efnng, dough making, and single cell protein manufacturing) has 
wr c or detailed study. A controlled thermonuclear power 
reactor was used to provide electrical and thermal energy for these 
processes. Conceptual designs of the application of controlled ther- 
monuclear power, water, and air for methanol and ammonia synthe- 
sis and single-cell protein production are presented. Economic analy- 
sis shows that these processes can eventually be competitive. 50 
references. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 43074, 43102, 43436, 43437, 43438 


CONSERVATION 


REFER ALSO TO CITATION(S) 43436, 43437, 43438, 43439, 
43459, 43461, 43464, 43465, 4347/2, 43496, 43498, 43518, 43525 


43487 (ANL/OEPM—77-2) Improvements in efficiency 
of industrial Final Beck, T.R. 


electrochemical processes. report. 
hemical Technology Corp., Seattle, Wash. (USA)). Jan 
1977. Contract W-31-109-ENG-38;SUB-3438. 229p. Dep. NTIS, PC 
Al1/MF A0l. 
This report is part of a study of industrial electrochemical 
pane ag for the purpose of identifying methods of improving 
efficiencies. A historical perspective is given on energy usage 
aluminum and chlor-alkali industries. Past actions affecting 
efficiency are described as a background for discussing 
=oB. te future improvements. Energy flow ~——_ are provided 
showing the components and efficiency of energy 
usage. or Possible methods of improving energy efficiency are then 
described. Emphasis is placed on aluminum reduction and manufac- 
ture of chlorine and sodium hydroxide because these are the most 
important of the electrochemical industries in terms of energy use 
and possible y savings. Advances in technology in these indus- 
tries can be ounel along to the others. 
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43488 (DHEW(HRA)—77-613) Total energy management for 
hospitals. (Department of Health, Education, and Welfare, Rock- 
ville, Md. (USA)). 1977. 83p. Dept. of Health, Education, and 
Welfare, Rockville, MD. 


43489 (ERDA—76/130(Rev.)) Life cycle costing emphasizing 
energy conservation: guidelines for investment analysis. (Reynolds, 
Smith and Hills, Jacksonville, Fla. (USA)). May 1977. Contract EX- 
76-C-10-3850. 116p. Dep. NTIS, PC A07/MF AO1. 

Life-cycle costing is a method of expenditure evaluation that 
recognizes the sum total of all costs associated with the expenditure 
during the time a building or a building system is in use. The 
guidebook sets forth a method for dealing with energy conservation 
design alternatives aimed primarily at retrofitting existing facilities. 
The procedures are adaptable for use over a broad range of project 
types, such as experimental facilities, laboratories, production plants, 
office buildings, and service facilities. In a more general sense, the 
procedures presented are certainly applicable for new projects cov- 
ering long-term maintenance, servicing, and operating performance 
as well as energy-related decisions. By using these analysis concepts, 
budget requests for energy conservation programs will be standard- 
ized and result in a common measurement basis. The guidebook 
serves to allow the magnitude and complexity of each individual 
project to dictate the level of analysis required. By setting forth 
appropriate life-cycle-costing analysis levels, the study effort is 
streamlined and decision reliability should be enhanced. It serves as a 
working desk guide. (MCW) 


43490 (ORNL—5248) Transportation energy conservation data 
book: Supplement III. Loebl, A.S. (Oak Ridge National Lab., Tenn. 
(USA)). May 1977. Contract W-7405-ENG-26. vp. Dep. NTIS, PC 
A08/MF AO1. 

This document is Supplement III to Edition I of the Trans- 
portation Energy Conservation Data Book (ORNL-5198; EAPA 
3:527), which was published by Oak Ridge National Laboratory in 
October 1976. This series of documents is intended to provide a 
desk-top reference for use by the Transportation Energy Conserva- 
tion Division of the Energy Research and Development Administra- 
tion. The supplements contain statistics that expand and refine data 
presented in Edition I. A variety of tables, charts, maps, and graphs 
is used in this volume to present statistical data on energy use and 
energy-related activity in the transportation sector. A major aspect 
of the data in this supplement focuses on energy supply to the 
transportation sector. Data on characteristics of transportation 
modes, fuel consumption characteristics, and conservation alterna- 
tives are also included in this supplement and serve to augment and 
update information presented in Edition I. The glossary represents a 
significant expansion. A list of references is provided, an index, and 
an annotated bibliography (showing recent acquisitions) are included 
at the end of this supplement. 


43491 Montana Energy Conversion Plan. Draft final report. 
McBride, J.; Barclay, K.; Brown, S. Butte, MT; Montana Energy 
and MHD Research and Development Institute, Inc. (1977). 130p. 
(NP—21790). 


43492 Voluntary industrial energy conservation. An update of 
P report 4. Washington, DC; Federal Energy Administration 
(1977). 30p. 

This report represents an update of Progress Report 4 (No- 
vember 1976). The main interest of the program is to save energy. 
This update contains new information submitted by 15 associations, 
12 of which have established formal energy-conservation reporting 
systems. The three other associations report on progress being made 
in advancing their voluntary energy conservation programs. Most 
industries are showing continued improvement in energy efficiency; 
among these are the paper, brick, gypsum, and motor vehicle manu- 
facturers. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 42511, 42512, 43478, 43479, 
43501, 43526, 43528 


43493 (COO—2865-7) Structural descriptions of alternative 
energy futures. Bullard, C.W. (Illinois Univ., Urbana (USA). Center 
for Advanced Ccmputation). 1977. Contract EY-76-S-02-2865. 6p. 
Dep. NTIS, PC A03/MF AO1. 

Long-range energy policy analysis requires a mechanism for 
characterizing key structural features of a nation’s economic system. 
It is shown that energy-analysis techniques are well-suited to such 
applications, particularly over time horizons beyond the reach of 
econometric methodologies. Trade-offs between aggregation and 
uncertainty are discussed as a function of time horizon. For alterna- 
tive energy futures, special attention is given to the assessment of 
impacts on lifestyles, technology, and employment. 
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43494 (FEA/N—76/100) 1976 national energy outlook. Execu- 
tive summary. (Federal Energy Administration, Washington, D.C. 
(USA)). 1976. 14p. GPO $0.60. 


43495 (NP—21863) Energy shortage Contingency Plan. (Califor- 
nia Energy Resources Conservation and Development Commission, 
Sacramento (USA)). 31 Oct 1975. 254p. California Energy Re- 
sources Conservation and Development Commission, Sacramento. 


43496 Energy in Massachusetts: an update of energy activities 
and policies in the Commonwealth. Boston; Commonwealth of Massa- 
chusetts (1976). 33p. Massachusetts Energy Policy Office, One Ash- 
burton Place, Rm. 1413, Boston, MA 02108. 

The single, overwhelming energy problem confronting the 
Commonwealth today, and for the rest of this decade, is the price of 
energy. Massachusetts and New England pay the highest energy 
prices in the U.S. Those prices have placed an inordinate burden on 
the budgets of homeowners, businesses, and commercial institutions. 
They have also placed industries at a severe competitive disadvan- 
tage with industries in other parts of the nation. The solutions to this 
problem are limited by four basic facts: (1) all new energy-supply 
alternatives demand a long lead time; even if initiated today, their 
effect will not be perceived until the mid-eighties; (2) all new energy 
supply alternatives, with the possible exception of solar power, will 
cost more than those supplies now being used; (3) access to energy 
supplies is dramatically limited by the paucity of indigenous energy 
resources in this region; and (4) New England does have a surplus of 
electrical generating capacity greater than that of any other region in 
the country. Therefore there is only one short-term solution to the 
energy problems: energy must be used as efficiently as possible. The 
necessary steps must be taken to eliminate waste of energy, and thus 
stop the flow of dollars now being used to subsidize this waste. In 
the longer term, energy efficiency will continue to play a priority 
role, especially in the area of reusing waste heat. However, addition- 
al supplies will be necessary. These needs can be met in part through 
the development of offshore oil and gas resources, the adoption of an 
aggressive solar program, the increased use of coal and solid waste, 
™C wy construction of necessary electric generating facilities. 


43497 Linear programming model with shortage costs for energy 
planning and allocation. Ravindran, A.; Begenyi, W.T. (Purdue 
DIO. West Lafayette, Indiana). AJJE Trans.; 8: No. 2, 258-264(Jun 
1976). 

Since the energy shortage is only a recent phenomenon, most 
of the quantitative models for energy planning have assumed that the 
demands can always be met by increasing imports. In this paper, the 
concept of an energy shortage cost is introduced, and a quantitative 
energy model with shortages is developed to study the interfuel 
competition, and optimal allocation policies during an energy short- 
age. The solution is approached through linear programming meth- 
ods. In addition to the societal shortage cost for energy, other special 
features of the model include consideration of all forms of energy 
resources and new technologies of energy production. The model is 
illustrated through a number of case studies on an economic region 
using realistic energy data. Through these applications the model is 
shown to be a useful tool to assess the impact of future energy 
shortages, higher fuel prices, introduction of newer technologies, 
and various allocation policies. 10 refs. 


43498 Nuclear power, coal and energy conservation (with a note 
on the costs of nuclear moratorium). Auer, P.L.; Manne, A.S.; Yu, 
O.S. (Electr Power Res Inst, Palo Alto, Calif). Energy (Oxford); 1: 
No. 3, 301-313(Sep 1976). 

A es model is used to explore some of the options 
by whih the U.S. may realistically move away from its present heavy 
dependence on oil and gas to a more diversified energy economy, 
based on nuclear power and/or coal. Amorig the supply options 
considered are: the direct combustion of coal to generate electricity; 
the conversion of coal to synthetic fuels; the limited petroleum, 
natural gas, and shale oil resources; nuclear energy from light water 
reactors and, later, from fast breeder reactors; hydrogen via elec- 
trolysis; and such distant future technical options as central station 
solar power and fusion (aggregated and described only as ‘advanced 
technology’). Each of these energy sources is discussed in terms of 
its own costs and the probable date of its commercial introduction. 
The sensitivity of the benefits from research and dev2!opment is then 

uantified to —— with respect to: the discount rate; the 
uture (undiscovered) domestic resource bases of oil, gas and low- 
cost uranium; and the cost at which large future supplies of coal can 
be utilized. Under a plausible set of assumptions, it is found that the 
resent value of the benefits from both the fast breeder and coal- 
ae synthetic fuels well exceeds their anticipated research and 
development costs. Under the same conditions, it is found that if a 
nuclear moratorium prohibiting the construction of additional plants 
throughout the country were to come into effect, the direct cost to 
the U.S. economy would be approximately $300 billion at a 10% 
discount rate and $2500 billion at a 5% rate. 
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43499 Energy: where we'll be by the year 2000. Commer. Am.; 2: 
No. 10, 4-7(9 May 1977). 

The ent of Commerce's Office of Energy Programs 
predicts an energy scenario for the year 2000. The study sees a 
continued heavy reliance on imported oil despite stronger public 
support than some other ex expect for President Carter's 
energy-saving proposals or such other measures as are adopted. The 
forecast presents what is considered to be the most likely U.S. 
energy picture (supply/demand balances) for the years in question. 
Second, the forecast contains detailed sector breakdowns of both 
fuel sources and consumption sectors (residential/commercial, indus- 
trial, transportation, and electrical generation). These breakdowns, 
moreover, take into account the fuel specificity for each energy use, 
and the fact that energy forms are not perfectly interchangeable. 
Third, the forecast is carried out to the year 2000. Extending the 
forecast to this point helps to demonstrate the impact that sustained 
implementation of current energy policies will have on the nation’s 
energy future. Finally, the forecast takes special account of the 
diminishing U.S. fossil fuel resource base. Oil and gas particularly 
are finite and depletable and, towards the end of the century, will be 
increasingly costly and difficult to recover. This latter factor has not 
always been recognized in forecasts of this type. After a review of 
all energy sources and energy conservation measures, the forecast 
concludes that no single energy source can be excluded. The key 
finding is that, even with the lower rate of energy use projected in 
the forecast, domestic energy supply (especially oil and gas) will not 
keep pace and reliance on foreign imports will continue and even 
increase. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 42415, 42416, 42417, 42622, 
43467, 43472, 43474, 43477, 43493, 43495, 43496, 43498, 43499, 
43507, 43513, 43514 


43500 (CONF-7505135—1) New Zealand Energy Research and 
Development Committee. (New Zealand Energy Research and De- 
velopment Committee, Auckland). Jun 1975. 7p. Dep. NTIS (US 
Sales Only), PC A02/MF A0O1. 

From 2. energy conference; Christchurch, New Zealand (22 
May 1975). 

This publication, identified as Newsletter No. 2 contains a 
transcript of the speech by Dr. C. J. Maiden, Chairman, NZERDC, 
to the 2nd New Zealand Energy Conference, May 22-24, 1975 in 
which he expressed his views to support a coordinated energy 
a Because of New Zealand’s diverse resource base, many 
uture configurations are possible, he says; what is needed are the 
social, economic, and environmental consequences relevant to each 
>. This task could be realized through comprehensive 
modeling or using the scenario approach. He then reviewed some 
work accomplished at a scenario workshop of the ERDC at Auck- 
land earlier; a large number of ideas for scenarios were developed, 
covering a wide range of growth (high, medium, and low) in energy 
vig and demand. The publication then reviewed data on the Joint 
U. S./New Zealand agreement for scientific and technological coo- 
peration. Areas covered in information exchange include: geother- 
mal and energy modeling, oil from coal, heat pumps, geothermal 
brine injection, motor travel, solar energy research, wind energy, 
and energy from waste. (MCW) 


43501 (ERDA-tr—283) Energy administration of Venezuela. 
nd]. Translation of Venezuelan report, Caracas A-154. 35p. Dep. 
S, PC A03/MF AOl1. 
The report analyzes the various public organizations of plan- 
ning, investigation, industrialization, and commercialization of the 
ifferent energy sources in the energy sector of Venezuela, as well as 
the educational institutions devoted to the study of the development 
and utilization of the conventional forms of energy and the new 
substitute sources of energy. An analysis is made of the legal 
instruments that regulate the function and development of the exist- 
ing energy in Venezuela, its objectives, priorities, and limits. An 
outline is given of the internal organization of executive centers as 
well as the centralized or decentralized organization of the adminis- 
tration to which it is assigned. 


43502 ERDA from the Massachusetts perspective. Boston; Com- 
monwealth of Massachusetts (1976). 18p. Massachusetts Energy 
Policy Office, One Ashburton Place, Rm. 1413, Boston, MA 02108. 

A summary of ERDA programs and structure released jointly 
by the Office of the Lieutenant Governor and the Massachusetts 
Energy Policy Office. 

There exists scope for initiative in shaping a useful relation- 
ship between ERDA and the Commonwealth. As a first step toward 
accomplishment of this p' , this report informs the inet and 
other interested parties of ERDA’s structure, programs, and budget, 
so that all will better understand the opportunity that exists not only 
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to enlist Massachusetts’ outstanding resources in the national effort, 
=e the process, to haul the Commonwealth's economy out of the 
oldrums. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 43458 


43503 (EPRI-EA—759-2(Vol.2)) Fuel and energy price fore- 
casts. Volume II. Schedules. Schantz, R.; Mikutowicz, W.; Foster, W. 
(Foster Associates, Inc., Washington, D.C. (USA)). Apr 1977. 189p. 
Dep. NTIS, PC A09/MF AO1. 

This report develops and sets out projections of energy prices 
in 1975 constant dollars, on a regional basis, for the United States 
over the period 1985 to 2000. The major sources of energy analyzed 
include crude oil and major petroleum products, coal en coal-based 
synthetic fuels, gas, and uranium. EPRI stipulated that electricity 

rices were not to be analyzed or projected. A major stipulation of 

PRI was that the price projections be developed within a given set 
of aneee energy and electricity demand projections, as set out in 
the Edison Electric Institute study, Economic Growth in the Future. 
Accordingly, the emphasis of this study is on the cost and price 
aspects of the several sources of energy. The price of each energy 
type is projected at different levels of commerce (e.g., points of 
production and points of consumption), requiring a forecast of the 
cost of production, transportation, and distribution. Delivered 
energy prices were estimated for four major end-use sectors: residen- 
tial/commercial, industrial, electric utility, and transportation. The 
two major findings of the study are: 1. The real prices of all sources 
of energy will increase over the forecast period. Both gas and 
petroleum prices will continue to increase at a rate greater than that 
of coal, primarily reflecting the higher cost of incremental supplies. 
Uranium prices are also projected to increase, but could remain 
below that for coal delivered to the electric utility sector. 2. The 
range of energy price projections are attended in varying degree by 
great uncertainty. The bands of uncertainty, set out for each fore- 
cast, are considered as important as the price projections. 


43504 (NTISUB/B—127-76/008) Monthly energy review, 
August 1976. (Federal Energy Administration, Washington, D.C. 
(USA)). op 1976. 87p. (FEA/B—76/353). NTIS $4.00. 

See also NTISUB/B—127-76/007. 

Contains tables, graphs, and data dealing with production, 
consumption, and prices of crude oil, natural gas, coal, and petro- 
leum products. (GRA) 


COAL 


REFER ALSO TO CITATION(S) 42406, 42407, 42415, 42416, 
42420, 42510, 42511, 42512, 42521, 42522, 43498 


43505 (PB—256 680) Availability of potential coal supply 
through 1985 by quality characteristics. Stinnett, L.A.; Toth, G.W.; 
Barber, S.C.; Goodman, J.B.; Maltese, J. (NUS Corp., Rockville, 
Md. (USA)). Aug 1976. Contract FEA-CO-05-60574-00. 12Ip. 
(NUS—1725). NTIS $5.50. 

The objective of this study is to determine the availability of 
uncommitted low-sulfur coal in terms of quantity, quality, and 
timeliness of production and uncommitted recoverable coal which is 
potentially available for production. The effects on coal availability 
of manpower, equipment, availability, economics, ownership, and 
regulations are considered implicitly by virtue of the responses 
received in the market survey. (GRA) 


43506 (PB—256048) Feasibility of considerably expanded use of 
western coal by midwestern and eastern utilities in the period 1978 and 
beyond. Jones, J.W.; Paulsen, T.A. (Pittsburgh Univ., Pa. (USA). 
School of Engineering). 7 Nov 1975. Contract FEA-CO-05-50259- 
00. 61p. NTIS $4.50. 
This report evaluates the economic impact of western, mid- 
western, and eastern coal competing for the same markets in devel- 
ing an optimum coal use strategy. A general expansion in the use 
of surface-mined western coal by midwestern and eastern utilities in 
the period 1978 and beyond is concluded to be economically viable. 
(GRA) 


43507 (PB—256796) Legal institutions for the allocation of water 
and impact on coal conversion operations in Kentucky. Research 
report. Ausness, R.C.; Callahan, G.W.; Dills, S.W.; Flynn, B.H.; 
Gillig, J.S. (Kentucky Water Resources Researh Inst., Lexington 
(USA)). Aug 1976. Contracts DI-14-31-0001-5017;DI-14-34-0001- 
6018. 196p. —95). NTIS $7.50. 

Coal conversion plants require large quantities of water for 


cooling purposes and for use as a raw material. Three types of water 
allocation are presently used in the United States: riparianism, prior 
appropriation, and administrative permit systems. Kentucky present- 
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ly has such a system of administrative allocation and this is described 
in the report. (GRA) 


43508 (PB—257035) Competition in the coal industry. Fleming, 
G.; Burness, S. (Kentucky Univ., Lexington (USA). Inst. for Mining 
and Minerals Research). Jun 1976. 22p. (IMMR—17-PD12-76). 
NTIS $3.50. 

The degree, nature, and structure of competition in the coal 
industry is briefly discussed. These observations are important as 
they are essential to the construction of policies which serve to 
generate desired output levels; alleviate problems of capital availabil- 
ity; and allow for adequate maintenance of the environment. (GRA) 


43509 (PB—257227) The effect of uncertainty on the supply of 
coal. Report of investigation. Burness, H.S. (Kentucky Univ., Lexing- 
ton (USA). Inst. for Mining and Minerals Research). Jun 1976. 39p. 
(IMMR—18-PD 13-76). NTIS $4.00. 

This report discusses the effects of price uncertainty; techno- 
logical uncertainty, as manifested through questions evolving from 
the probability of work stoppages and functional irregularities; ques- 
tions concerning the actual versus estimated quantity of reserves; 
and uncertainty emanating from legislative matters, in particular 
legislation concerning emission requirements, reclamation policies, 
and tax-subsidy considerations. (GRA) 


43510 (PB—257441) Production and consumption of coal, 
1976—1980, Final report. (ICF, Inc., Washington, D.C. (USA)). May 
1976. Contract FEA-C-05-50099-00. 167p. NTIS $6.75. 

This report develops estimates of the production and con- 
sumption of bituminous coal and lignite between 1976 and 1980. 
Independent forecasts are made for coal production and utility and 
non-utility consumption. The report relates production to consump- 
tion forecasts, projects future distribution patterns, and estimates 
excess production potential that could occur. (GRA) 


43511 (PB—257623) The Illinois coal digest. Final report. Weil, 
K.S.; Grandys, A.K. (Illinois Dept. of Business and Economic 
Development, Springfield (USA). Div. of Energy). Sep 1976. 131p. 
NTIS $6.00. 

This report is the first in a series of coal reference manuals 
designed to serve as a benchmark reference work to data on the 
Illinois coal industry. Time-series data are generated for over the 
most recent five-year period where data were available. Individual 
sections are devoted to Illinois coal reserves, mining, transportation, 
distribution, consumption, and individual county profiles. Compara- 
tive data on other coal-producing states have he been included, 
where applicable. (GRA) 


43512 Economic impacts of surface mine reclamation. Schlott- 
mann, A. (Univ. of Tennessee, Knoxville); Spore, R.L. Land Econ.; 
52: No. 3, 265-277(Aug 1976). 

The primary purpose of this paper is to analyze the regional 
economic impact of back-to-contour surface mining regulations on 
the dominant coal market (the use of “steam-electric” coal by 
electric utilities) and its coal suppliers. Analysis is accomplished by 
means of a nonlinear regional programming model of the steam- 
electric coal market developed to provide quantitative information 
concerning alternative energy-environmental policy combinations. 
The effects of alternative policies such as reclamation standards 
cannot be reduced to a single dimension. There is an impact on total 
production, but given an emphasis, particularly in recent years, on 
the importance of Federal policy as a source of differential regional 
effects, the diverse regional output effects are also important. Each 
consuming and producing region will be affected not only by public 
policy towards coal in its own area but also by policies applied to 
mining elsewhere. Thus, regional interaction is explicitly considered. 
As public policy alters the private cost of mining and use, there will 
be regional effects on the delivered price of energy derived from 
coal. A second purpose of this analysis is to consider the effects of 
the surface mining regulations on the regional competitive position 
of underground mining. As L. Hines has written, “the use of strip 
mining and auger mining in the coal fields has reduced mining costs 
well below those of underground operations—if the wide-spread 
degradation and property loss in areas where these practices are 
employed is disregarded.” The explicit purpose of some sponsors of 
“original contour” legislation is to stimulate underground produc- 
tion. 


43513 Coal conversion: a answer. Hill, G.R. (Electric 
mn Research Inst., Palo Alto, CA). EPRI J.; 2: No. 3, 22-24Apr 

Conversion of coal to oil and gas could provide the answer 
and eventually free the U.S. dependence on the Organization of 
Petroleum Exporting Countries (OPEC), Mr. Hill feels. But unless 
the required coal conversion technology is developed soon, so that 
commercial plants can be built with confidence, a period of severe 
fuel shortage with consequent major economic and sociological 
disruptions may result. It is not enough that a switch to coal from oil 
and natural gas be made, but also much of that coal, by liquefaction 
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and gasification, must be converted to synthetic oil and gas for 
continued use in those forms. Mr. Hill states that pushing forward is 
essential, for even with the R and D efforts invested in coal conver- 
sion so far, it will likely be 10 years before commercial plants are 
tested. Experience has shown that market penetration of new tech- 
nologies is sometimes slow. For instance, it has tasen 30 years for 
nuclear-generated electric power to achieve just a 10 percent share 
of the total electricity produced in the U.S. Environmental stan- 
dards, Federal licensing regulations, and shortage of capital are 
among the factors that have delayed and continue to slow the 
development of nuclear power, and they can be expected to retard 
the advancement of new technologies for coal conversion. (MCW) 


PETROLEUM 
REFER ALSO TO CITATION(S) 42584, 42602, 42622 


43514 (LA—6758-C, pp 184-211) Analysis of lease, production, 
and revenue data from offshore oil and gas leases. Bruckner, L.A.; 
Johnson, M.M.; Tietjen, G.L. Apr 1977. 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

In Proceedings of the second ERDA statistical symposium . 

Almost yearly since 1954, tracts off the Gulf and Pacific 
coasts have been leased by the Federal Government to oil and gas 
companies for development. This leasing activity may be greatly 
extended. In view of the potential for increased government rev- 
enues and for discovery of new hydrocarbon fields, it is of interest to 
study the historical record of what the companies have bid for the 
leases and what resources have been found. In this paper, some 
problem areas in the analyses of this data are presented. Several 
uestions are addressed: can discovery of hydrocarbons be predicted 
rom sale data, can company similarities be identified, and what is 
the distribution of bids on a lease. Regression, cluster, and discrimi- 
nant analyses and computer graphic techniques are used to analyze 
and display the data. 


43515 World energy model. Deam, R.J.; Leather, J.; 


petroleum energy 
Hale, J.G. (Queen Mary Coll, London, Engl). Chemsa; 2: No. 3, 42- 
48(Mar 1976). 
pact sory and use of a method for the study of substitu- 


tion of other forms of energy for oil are described, and the conse- 
quences of such substitutions on investment pro and their 
effect on equilibrium prices are presented. One specific substitution 
between natural gas and oil is examined, since it could be implement- 
ed in the medium term using existing technology and could, there- 
fore, help to bridge the period which must elapse before the long- 
term impact of coal, nuclear power, etc. is felt. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 42617, 42622, 43470, 43514, 43515 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 42751 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 43474 


43516 (CONF-760935—P1, pp 7-19) Role of advanced energy 
— Starr, C. (Electric Power Research Inst. Palo Alto, CA). 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

After a review of electricity needs in the United States 
between now and the first quarter of the 21st century, the role of 
advanced energy systems is discussed. Presently, light water reactors 
are in the utility integration stage; LMFBR is proceeding through 
the engineering feasibility stage; and fusion is in the stage of demon- 
strating scientific feasibility. The author speculates that if a technol- 
ogy is not ready at the proper time, or the competitive technologies 
have matured to a highly sophisticated and economic state, a new 
technology with marginal gains will not achieve acceptance in the 
market place. Selecting the year 2010 as a comparison point, the 
other competitive systems supplying the bulk of the energy for 
electricity generation will be coal plants with regenerative scrubbers 
with 30 years of experience; LWR systems with 50 years of experi- 
ence; LMFBR systems with 20 years of experience; coal gasification 
with 25 years of experience; coal liquefaction with 20 years of 
experience; and coal fluidized-bed combustion with 25 years of 
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experience. Technologies that could be entering the integration 
phase include fusion, geo systems, solar thermal and photo- 
voltaic, wind, and ocean thermal gradient systems. Specifically, the 


engineering feasibility and sass oa capability of fusion development 
are discussed. The author points out that if fusion is to approach this 
time schedule, early phases of the research and development effort 
must be Federally supported. (MCW) 


43517 (LA—6758-C, PP 142-183) Experiences in designing an 
it. Joiner, B.L.; Ford, I. (Statistical Lab., 


electrical pricing 
Madison, WI). Apr 1977. 

From 2. ERDA statistical sym ogo Oak Ridge, Tennessee, 
United States of America (USA) (25 1976 

In Proceedings of the second ERDA cesieted symposium . 

The funding of an electrical pricing experiment in Wisconsin 
by the Federal Energy Administration provided an ideal opportunity 
to evaluate a new type of “social program” before the pro; 
became widely implemented. Numerous other social programs 
either been implemented or encouraged by some government pater 
with little or no thought being given ahead of time as to how the 
impact of the program on society could ever be evaluated. However, 
the opportunity to build in an evaluation from the start places great 
burdens on those who make the decisions as to exactly how the 
evaluation will be done. This report chronicles the key decisions 
faced by the Wisconsin team, outlines what decisions were made at 
each point, and what some of the consequences were. 


43518 (PB—256766) Bonneville Power Administration electric 
energy conservation study. Final report. (Skidmore, Owings and 
Merrill, Washington, D.C. (USA) Jun Jun 1976. Contract DI-14-03- 
6100N. 333p. NTIS $10.00. 

The potential for conservation to reduce forecasted electric 
energy needs in the Pacific Northwest is analyzed. The report 
outlines energy savings and impacts for a variety of conservation 
strate Energy conservation is defined in the study as improving 

ae Dinos of energy use. None of the measures require curtail- 

a of energy-using practices. The potential for conservation in the 

(Gray from 5 to 33 percent of the 1995 forecast demand. 
(GRA 


43519 (PB—257495) Incentives for electric utilities to over-fore- 
cast. Final report. (Ernst and Ernst, Washington, D.C. (USA)). Jul 
1976. Contract DI-14-03-6101N. 39p. NTIS, PC A03/MF AOIl. 
The study examines the hy thesis that load forecasts pre- 
by electric utilities are self-fulfilling. Two aspects of this 
ypothesis are discussed - the Aart for an individual utility to 
overforecast, and the ability of an individual utility to have any 
t influence over demand. The study concludes that, with- 
out precise knowledge of the future, there are incentives for utilities 
to over-forecast rather than under-forecast. The factors which may 
contribute to the incentive are regulatory service requirements, the 
relationship between a utility’s capital outlays and its rate of return 
(the A-J effect), and the moral obligation of utility management to 
provide service on demand. While the study also concludes that 
utilities can influence demand, it does not conclude whether they 
actually do. The forecasts are not self-fulfilling; the utilities have to 
take action to bring about increased loads. The relationship between 
the utility and the regulatory agencies determines the extent of the 
utility's influence. (GRA) 


43520 (PB—257657) Financial implications of retrospective pre- 
mium assessments on electric utilities. Technical report. Melcher, 
R.W. (Colorado Univ. ., Boulder (USA). Graduate School of Busi- 
ness). May 1976. 33p. NTIS $4.00. 

This report examines the present financial condition and 
capital requirement forecasts of the electric utility industry in terms 
of the need for future electric generating capacity. It focuses on 
recent accounting developments pertinent to accounting for contin- 
gencies and the financial impact of retrospective premium assess- 
ments on electric utilities. Availability of cash funds to meet retro- 
spective premium obligations is discussed. (GRA) 


43521 Typical electric bills 1976. Washington, DC; Federal 
Power Commission (1976). 218p. GPO $2.80. 

This report is the 42nd in the Federal Power Commission's 
series of annual “Typical Electric Bills” surveys. These surveys 
provide comprehensive coverage of the cost to consumers for repre- 
sentative amounts of electricity used per month for residential, 
commercial, and industrial service in all sections of the Nation. Bills 
for residential electric service are reported for five different energy 
— ion levels in all communities with populations of 2,500 or 

‘or commercial and industrial service, bills are presented for 
all la large cities. Commercial bills are shown for five combinations of 
billing demands in kilowatts (kW) and monthly consumption levels 
in kilowatt-hours (kWh); industrial bills cover five billing demands 
and ten consumption levels. Tables 1 to 9 present long-term trends 
and current levels of average electric bills for residential, commer- 
cial, and industrial service for the total United States, for each State 
and the District of Columbia, and for nine geographic regions. The 
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detailed information on bills for the three types of service in the 
individual communities as of January 1, 1976, is shown in tables 10, 
11 and 12. The information on bills for residential service is supple- 
mented in table 13 with the latest statistics on average annual 
residential use of electricity in all large cities. The data are based 
upon the 1970 United States census data. 


43522 Factors affecting the electric power supply: 1980—1985. 
Executive summary and tions. Washington, DC; Federal 
Power rms os (1976). 52p. 

This Executive Summary and the complete report, upon 
which it is based, are the result of a comprehensive study by he 
FPC’'s Bureau of Power on the adequacy of electric power supplies 
for the U.S. and the separate regions of the nation during the 1 $0 
85 period. In June 1968, the National Electric Reliability Council 
was formed to encourage improvement of coordination at both the 
regional and national levels. It consists of nine regions covering all 
of the contiguous U.S. and parts of Canada. NERC issues periodic 
— reviewing the availability and reliability of North American 

wer. The contents of this Summary are drawn mainly from 
ber 1976 report, Factors Affecting the Electric Power 
supply, 1980—85. It is concluded that additions of power can be met 
Pr the following conditions are met: load growth does not significant- 
ly onal forecasted levels; — from existing nuclear plants is 
not interrupted by external factors and all nuclear plants under 
construction and planned enter commercial service substantially on 
schedule; coal-fired plant additions are completed substantially on 
schedule and fuel is — to them; conversion of plants from 
natural gas to oil or coal fuel occurs in an orderly, gradual fashion; 
additions to the bulk power transmission systems are made in a 
timely manner; and utilities are allowed timely rate adjustments so 
that an adequate supply of capital is available. Additional conclu- 
sions are that electric utilities will increase use of oil; electric energy 
——— may increase by about 80 — by 1985; wer costs 
continue to increase, possibly by 50 percent by 19 2; by 1982, 
the self- ae costs of municipal and cooperative power sys- 
tems, and the wholesale power costs on a fully distributed-cost basis 
of investor-owned utility are expected to be quite com esos: and it 
appears that capital availability will be adequate. (MCW) 


43523 Factors affecting the electric power supply: 1980—85. 
ee DC; Federal Power Commission (1976). 229p. 
is report supplements the Federal Power Commission's 
continuing evaluation of industry trends, developments, and prob- 
lems through activities such as the collection and analysis of load, 
generation, and cost data; the on-going National Power Survey; 
annual reviews of utility ten-year plans submitted by Regional Reli- 
ability Councils; semi-annual appraisals of power supply adequacy; 
and special studies of topics of current significance. This analysis 
consists of five major topics: (1) the trends of demand for electric 
power and energy over the next decade, the probable capacity 
requirements to serve those demands and the present state of utility 
die (2) the trend of electric power costs, including the incremental 
costs of new rr, plants and of power produced by those 
plants; (3) the effect institutional constraints on the ability to 
construct electric facilities; (4) considerations in the design of whole- 
sale rate structures to accurately reflect and equitably distribute 
increased power costs; and (5) the pros —_— ability of various 
utility ownership classes to obtain the financing needed for new 
facilities. The analysis and discussion presented cannot be considered 
totally definitive because of the numerous unknowns, but can pro- 
vide a reasonable discussion of the key issue of power supply over 
the next decade. A companion publication entitled "Executive Sum- 
mary and Recommendations on the Factors Affecting the Electric 
Power Supply 1980—85’ Oe AE an view of the electric 
power su ~* situation 19 85. (MCW 


43524 Optimal investment, pricing, and allocation of electrical 
energy in the USA. Uri, N.D. (FEA, Off of Coal, Nucl and Electr 
Power Anal, Washington, DC). Appl. Math. Model.; 1: No. 3, 114- 
1976). 
roblem posed here is to develop a model which will 
yield Ry cient —— with regard to the generation, consump- 
tion, and pricing of electrical energy over space and time. Within the 
confines of the model, opportunities exist for increasing the efficien- 
cy of pricing and allocating electrical energy in the USA if a 
from past policy is undertaken. Within the confines of the 
model, it is shown what the investment profile for new generating 
capacity as well as the price and allocation of electrical energy 
should resemble over the period 1970 to 1990. 


43525 Energy analysis of electricity supply and energy conserva- 
tion options. Pilati, D.A. (Univ. of Illinois, Urbana). Energy (Oxford); 
2: No. 1, 1-7(Mar 1977). 

A methodology is developed to compute the total energy 
requirements for electricity-generating systems using an input-output 
model that explicitly accounts for the physical flow of energy. The 
capital and operating requirements of 16 separate energy-supply 
facilities are used to evaluate the total energy required by 9 alterna- 
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tive means of producing and delivering electricity. Evaluated elec- 
tricity-generating systems rely on either fossil or nuclear energy as 
their fuel source. Energy-payback periods are computed based on an 

uivalent electricity basis. These results are compared to a number 
of alternative capital investments to reduce energy demand. In 
general, the conservation options return their energy requirements 
sooner than the supply alternatives. 15 references. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 43458, 43506, 44058, 44062 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 43486, 43487, 43488, 43490, 
43491, 43524, 43581, 43632 


43526 Toward a better understanding of energy consumption. I. 
The distribvtion of per capita energy consumption in the world. 
Charpentier, J.P. (IIASA, Laxenburg, Austria). Energy (Oxford); 1: 
No. 3, 325-334(Sep 1976). 

This paper deals with the inputs that are necessary for investi- 
gating future energy demands in various countries. With the view of 
providing inputs that are indispensable for writing scenarios, the 
author has investigated how energy is linked to the state of the 
economy and how the life styles of individuals relate to the state of 
technology achieved, to name two important issues. The information 
will be presented in three parts. This Part I deals with the distribu- 
tion of energy consumption in the world. The simple distribution 
curve of the world’s per capita consumption provides considerable 
insight into the importance of energy for different life styles. The 
quantitative information presented here provides a crude picture as 
to how energy is used today, by whom and what for. The figures, 
which were mainly derived from statistical data, are largely self- 
explanatory and should be generally useful. 


43527 Energy utilization efficiency by and for human beings. Le 
Goff, P. (CNRS-ENSIC, Nancy). Rev. Gen. Therm.; 16: No. 181, 15- 
28(Jan 1977). (In French). 

English condensed summary also included, pp 11—13. 

After listing the energy types that are necessary for man as 
well as their amounts, the author compares the enthalpy and exergy 
balance sheets in the fossil-energy (fuel oil) utilization line into 
thermal and then mechanical energy. He defines “energy thermo- 
ecologic value” which shows, in thermal operations, better efficien- 
cy than the exergy factor. He then studies mechanical operations 
energy efficiency, through defining the “transport energy unit” 
concept (necessary minimum theoretical energy amount to transport 
a given mass to an imposed distance, during an imposed time) which 
enables him to assess the elementary mechanical energy efficiency. 
He studies, in particular, the heat and mass exchange (comparison 
between the energy units number and the transfer units number) and 
the minimum energy to produce a mixture from two components. 
The author, from this study, demonstrates that thermal operations 
energy efficiency is quite acceptable (10 to 90 percent) while me- 
chanical operations efficiency is always very low (10~? to 10~*). 


43528 Economic performance and energy intensiveness on organ- 
ic and conventional farms in the Corn Belt: a preliminary comparison. 
Klepper, R. (Washington Univ., St. Louis); Lockeretz, W.; Com- 
moner, B.; Gertler, M.; Fast, S.; O’Leary, D.; Blobaum, R. Am. J. 
Agric. Econ.; 59: No. 1, 1-12(Feb 1977). 

Recent energy and environmental problems in U.S. agricul- 
ture have stimulated interest in alternative technologies or systems of 
agricultural production. Large-scale, mechanized organic farms that 
use little or no inorganic fertilizers or chemical pesticides may be 
one such alternative. The crop production on fourteen matched pairs 
of organic and conventional Corn Belt farms was studied to deter- 
mine the relative value of crop output, net returns, energy intensive- 
ness, and labor requirements. The results of this preliminary study 
suggest that organic farming warrants more intensive research. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 43493 


43529 Small- and medium-power energy converters evolution. 
Sale, B. (Institut Francais du Petrole, Rueil-Malmaison, France). 
Rev. Gen. Therm.; 16: No. 181, 31-46(Jan 1977). (In French). 

English condensed summary also included, pp 29-30. 

The small- and medium-sized power generators (lower than 
1,000 kW) are, at the present time, the controlled-ignition engines 
and Diesel engines. Some factors that could change designs in these 
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engines are summarized. The main factor is the nature of the fuels 
that will be available in the future. Tabulated data on fossil proven 
and recoverable reserves and liquid fuels obtained from pot (price 
estimate) show that petroleum supply is ensured for at least 30 years 
at the present rate of consumption and that the large reserves of coal 
can be produced at competitive prices for several tens of years. 
Hydrogen will appear as a new possible fuel—obtained either by 
chemical decomposition of water or from electrolysis of water. The 
technical evolution of conventional engines (spark ignition and die- 
sels); gas turbines; closed-cycle engines (Stirling); and the fuel cell 
(utilizing hydrogen as fuel) is summarized. (MC 


SOLAR 
REFER ALSO TO CITATION(S) 42417, 42800 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 42803, 42818, 42828, 42830 


ENERGY CONVERSION 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 42851 


43530 (ERDA-tr—263) MHD papers from USSR publications. 
Part I. 1977. Translation of USSR papers. 54p. Dep. NTIS $4.50. 


(WH 


DESIGN AND DEVELOPMENT 


43531 Utilization of the waste gases from a MHD generator for 

heating a rotary kiln. Ritzmann, H.; Reese, A. (to Polysius A.G.). 

anes ag Patent 2,230,590/C/. 10 Apr 1975. 7p. (In German). 
igs. 

Rotary kilns are used for heating solid materials. Normally 
the heating of these kilns is done by oil-, gas-, or coal-fired plants. 
The patent ——* utilizing the waste gases of an MHD-generator 
connected with a three-phase network and operating with oxygen- 
enriched combustion air. In this way it is possible to reduce the 
volume of the rotary kiln, to improve the heat consumption and to 
eliminate the danger of alkali enrichment. The largest part of the kiln 
waste gases is used for preheating the kiln throughput. A smaller 
= of these alkali-containing waste gases is utilized as ionizer in the 

HD-generator. 


43532 (ERDA-tr—263, pp 8-14) Pulsed MHD generator with a 
magnet system. Kirilin, V.A.; Sheindlin, A.E.; Asin- 
ovskii, E.I.; Sychev, V.V.; Zenkevich, V.B.; Maksimov, A.M.; 
Al'tov, V.A. 1977. Translated from Dokl. Akad. Nauk SSR; 177: 
No. 1, 77-80(1967). 
In MHD from USSR publications. Part I. 
The aot tube, superconducting magnet, and MHD channel 
used in the tests are briefly described, and results of the tests are 
discussed. (WHK) 


Separate abstracts were prepared for the 6 papers included. 
K) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 43547 


43533 (ERDA-tr—263, pp 41-52) Investigation of the 
characteristics of pulsed MHD systems. Burenin, Yu.A.; Shvetsov, 
G.A. 1977. Translated from Fiz. Gorenya Yzryva; No. 3, 433- 
437(1975). 

In MHD papers from USSR publications. Part I. 

A simple electrotechnical model is used to analyze the ener, 
characteristics of an explosively driven, linear, conduction type, se id 
excited MHD generator with an external magnetic field initially 
generated by a discharge of a capacitor bank directly into the MHD 
generator electrodes. A model of an undeformed conductive piston 
retarded in the channel as a result of its interaction with the 
magnetic field is used. (WHK) 


(ERDA-tr—263, pp 1-7) Explosively driven MHD gener- 
ator with a superconducting magnet system. Kirillin, V.A.; Al’tov, 
V.A.; Asinovskii, E.I.; Dremin, A.N.; Dubovitskii, F.I.; Zenkevich, 
V.B.; Juznetsov, Yu.A.; Lebedev, E.F.; Savrov, S.D.; Sheyndlin, 
A.E. 1977. Translated from Dokl. Akad. Nauk SSSR; 185: No. 2, 
316-319( 1969). 
In MHD papers from USSR publications. Part I. 

__ The development of an explosively driven MHD generator 

with a superconducting magnet system made it necessary to investi- 
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gate its energy characteristics and processes taking place during the 
motion of a shock wave generated by the explosion of solid HE 
charge in an applied magnetic field. The MHD generator consists of 
a shock tube and a superconducting magnet system. A 0.3-1 cylindri- 
cal chamber contains 15 grams of HE (hexagene with 1.5 wt percent 
potassium picrate uniformly distributed through the charge) with an 
energy of 87 KJ. The explosion chamber is connected to a rectangu- 
lar MHD generator channel having dimensions of 49 x 17 x 590 mm. 
Both the channel and the explosion chamber are made of stainless 
steel. Five-hundred-mm long solid co) —_— electrodes are embedded 
in grooves cut in the channel wall ulated from it with plastic 
inserts. The load—a strip of steel foil—is connected at the output of 
the MHD generator. A 17-1 one Pip was used to drain the 
explosion products and to decrease the noise of the explosion. The 
superconducting magnet system used in the experiments made it 
possible to generate 1.35 T magnetic field. Test results are reported. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


43535 (CONF-751254—, pp 81-87) Coal slag and preheaters. 
Smyth, R.R.; Fenstermacher, J. (FluiDyne Engineering Corp., Min- 
neapolis). 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

A direct-fired regenerative preheater for a coal-burning 
MHD system will be required to handle a seed- and slag-laden gas 
stream at temperatures as high as 2000°K and alternately heat 
incoming air from 1300°K. These conditions impose strict require- 
ments on the preheater bed as well as the hot liner (and of course the 
hot valves and ductwork). Work during the past year to prepare a 
preliminary design for such a preheater is described. Many ceramic 
materials were tested and examined for their compatibility with a 
flowing seed- and slag-laden hot gas stream. In t ————- 
tests various commercial refractories of alumina, magnesia, alumina- 
silica, zirconia-yttria, silicon carbide, magnesia-chromite, and magne- 
sia-alumina were examined. These tests were performed in a reduc- 
ing propane-air flame, into which was injected Montana fly ash (0.1 
percent by weight) to simulate coal slag (10 percent carryover from 
a 13 percent ash coal) and potassium sulfate (1 percent, by weight, of 
potassium) to simulate sulfur content and seed. This stream was 
ducted over a test bar of the candidate refractory for 5 to 30 h. The 
test apparatus is described, and test results are summarized. 


DUCT ENGINEERING AND FLUID DYNAMICS 


43536 (CONF-751254—) Workshop on electrode replenishment 
in MHD generators. (Energy Research and Development Adminis- 
tration, Washington, D.C. (USA). Div. of Magnetohydrodynamics). 
1975. 98p. Dep. NTIS $5.00. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

Separate abstracts were prepared for the 10 papers presented. 
(WHK) 


43537 (CONF-751254—, pp 5-13) Replenishment with zirconia 
mixtures. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge). 
1975. 

From Workshop on electrode replishment and MHD gener- 
mag — Maryland, United States of America (USA) (17 
Dec 1975). 


In Workshop on electrode replenishment in MHD pa. 


A search for suitable electrodes for use in coal-fired MHD 
generators, testing of various electrode materials in the Avco Mark 
II generator, and the problem of electrode maintenance are dis- 
cussed. Zirconia, carbon, stainless steel, and other materials were 
tested in the Mark II, and from the results it was decided to use 
zirconia for the high-temperature electrode. Various additives for 
alleviating corrosion of the electrode by coal ash were studied. 
Phase diagrams of various binary and ternary systems with zirconia 
are presented. From the studies reported it was concluded that 
zircon (ZrO2.SiO2) with additives of lime (or magnesia) has consid- 
erable potential as a maintenance material for zirconia electrodes. 
(WHK) 


43538 (CONF-751254—, pp 15-20) Electrode replenishment with 
zirconia/silica-based mixtures. Brogan, T.R. (MEPPSCO, Inc., 
Boston). 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

Work carried out at a low power level from September 1963 
to early 1967 to investigate the possibility of in situ maintenance of 
an MHD generator gas-side surface by flame spraying of suitable 
maintenance materials injected into the combustion chamber is de- 
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scribed. Three considerations governed the configuration of the 
experiments: (1) From prior work by French investigators, zirconia 

ized with calcium oxide was selected as the basic electrode 
material. (2) A slagging surface was deemed necessary (a) to provide 
favorable conditions for capture of the maintenance materials, (b) to 
provide a “seal” between the gas and the backing structure, and (c) 
to prevent erosion by “sand blasting” rather than maintain the 
surface. Silica was selected as a slagging agent because surface 
temperatures on the order of 2000°K were desired and because of its 
high viscosity. (3) Later, a ternary maintenance mixture with the 
interelectrode insulator material as the third component in addition 
to zirconia and silica will be required. Commercial materials with 
their impurities were used throughout the program. Results are 
discussed. 


43539 (CONF-751254—, pp 21-24) Aluminized fuel. Dicks, J.B. 
(Univ. of Tennessee Space Inst., Tullahoma). 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

Studies on slag formation and movement on the channel walls 
of a simulated coal-fired MHD generator are discussed. A Hercules 
solid-fuel propellant was mixed in the combusted flow with about 40 
percent, by weight, of alumina for the studies. Photographs taken at 
high speed of the alumina deposits are shown. (WHK) 


43540 (CONF-751254—, pp 25-30) Replenishment with coal 
7 Crawford, L.W. (Univ. of Tennessee Space Inst., Tullahoma). 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

Experimental results on deposition rate of particles from a 
high-speed flow have been obtained in the University of Tennessee 
Space Institute’s (UTSI’s) Materials Test Facility (UTSI-II). Samples 
of various types are installed in holders in which the samples are 
flush with channel walls. The facility is started on liquid fuel, and 
after a suitable warmup period, the coal is turned on and liquid fuel 
turned off. Thermocouples installed 1 mm or less below the surface 
of the sample indicate the temperature history of the samples. The 
curves presented show that the sample temperature increases more 
or less rapidly during warmup with liquid fuel and operation with 
coal. It decreases as a slag layer is built up. Occasional temperature 
excursions are noted in which the temperature rises again, then falls. 
These excursions are believed to be caused by physical separation of 
a portion of the slag layer over the thermocouple and repeated 
buildup of the layer. 


43541 (CONF-751254—, pp 31-44) Coal slag layers. Stickler, 
D.B. (Avco Everett Reseach Lab., Everett, MA). 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

A study on slag-layer development and ceramic flow se- 
quence through a typical coal-fired MHD generator cycle is dis- 
cussed. Slag transport to the wall, flow along the wall, and reentrain- 
ment from the wall as controlled by fluid dynamics is examined. 


(WHK) 


43542 (CONF-751254—, pp 45-60) Experiences with coal slag in 
the Mark VI MHD generator. Petty, S.W. (Avco Everett Reseach 
Lab., Everett, MA). 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

The combustor nozzle design, electrode and insulator materi- 
als and design, and overall MHD channel design for operating in the 
coal slag environment are discussed. Operating experiences and 
problems are described. (WHK) 


43543 (CONF-751254—, pp 61-67) Coal slag. Rossing, B.R. 
(Westinghouse Research Labs., Pittsburgh). 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

Work at Westinghouse on coal-fired MHD generators is 
briefly reviewed. The experiments were performed in two different 
Westinghouse facilities: one is the Waltz Mill generator constructed 
about a year ago, and the other is a small test facility for materials to 
be used in the Waltz Mill generator. 


43544 (CONF-751254—, pp 69-79) In-channel observations on 
coal slag. Koester, J.K. (Stanford Univ., CA). 1975. 
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From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

The philosophy of the Stanford slag program is to first 
understand the fluid mechanics of the slag layer and the deposition 
of slag, and then the mechanism of current transfer through the slag 
layer before trying to understand the effect of slag on MHD gener- 
ator performance. Experiments were done on slag deposition, and 
more recently with applied electric fields at zero magnetic field. 
Eastern coal from the same batch that has been used at Avco and 
Montana coal from the Rosebud seam were used. To simulate the 
conditions of a power plant, plasma temperatures between 2200 and 
2800°K, ash mass fraction of the total flow rate from 0.1 to 1 
percent, and average current densities of about 1 A/cm? were the 
parameters of the study. The experiments were run at a plasma 
temperature of 2700°K. The plasma velocity is about 500 m/s. The 
facility is being operated at about 1 MWt, which gives a residence 
time, assuming plug flow, of 20 ms and a total test duration of up to 
6 h. Tests and results are summarized. 


43545 (CONF-751254—, pp 89-92) General conclusions and rec- 
ommendations: report from a six-member panel. 1975. 

From Workshop on electrode replishment and MHD gener- 
ators; Gaithersburg, Maryland, United States of America (USA) (17 
Dec 1975). 

In Workshop on electrode replenishment in MHD generators. 

Conclusions and recommendations for research, development, 
and testing are presented which represent the thoughts of the panel 
of participants of the Workshop on Electrode Replenishment in 
MHD Generators sponsored by ERDA, MHD Division, and held at 
the National Bureau of Standards on December 17, 1975. 


43546 Deterioration of insulating wall in MHD generator. Kor- 
enaga, S.; Masuda, T.; Honda, T.; Takazawa, H.; Agawa, T.; Takura, 
K. (Electrotech Lab, Tokyo, Jpn). Yogyo Kyokai Shi; 84: No. 10, 469- 
478(1976). (In Japanese). 

The causes for deterioration of the alumina wall at the cath- 
ode region were studied. The results are plotted in diagrams. It was 
concluded that manganese oxide is much more resistant but that the 
ppm may occur after the prolonged operation in the anode region. 

2 refs. 


43547 (ERDA-tr—263, pp 19-29) Motion of a conducting piston 
in a variable inductance channel. Polyudov, V.V.; Titov, V.M.; 
Shvetsov, G.A. 1977. Translated from Zh. Prikl. Mekh. Tekh. Fiz.; 
No. 6, 41-46(1976). 

In MHD papers from USSR publications. Part I. 

The motion of an electrically conducting piston in the con- 
duction type MHD generator channel with continuous electrodes is 
considered. Formulas are obtained for calculation of the energy 
characteristics of a pulsed MHD generator for various operational 
modes. It is shown that in an MHD generator with a magnetic 
Reynolds number Re/sub m/ = poSigmauol much greater than 1, 
(where po is the permeability of free space, sigma is the electrical 
conductivity of the piston, uo is the initial velocity, and 1 is the 
characteristic dimension), the energy transferred to an ohmic load 
may significantly exceed the values previously reported. Conditions 
for high-efficiency transformation of piston kinetic energy to electri- 
cal energy are considered for limiting values of the ratio of the latter 
to the energy of the initial magnetic field in the generator channel. 


43548 (ERDA-tr—263, pp 30-40) Nonsteady interaction of a 
plasma flow behind a strong shock wave with a magnetic field. Osta- 
shev, V.E.; Maksimov, A.M.; Lebedev, E.F.; Kuznetsov, Yu.A.; 
Davydov, A.N. 1977. Translated from Teplofiz. Vys. Temp.; 13: No. 
1, 110-115(1975). 

In MHD papers from USSR publications. Part I. 

Presented are the results of an experimental study of plasma 
interaction behind a shock wave in air with a transverse magnetic 
field at a pressure p = 5 mm Hg, shock wave velocity u/sub s/ = 9 
km/sec, and magnetic field intensity B = 2.5 T. Particular attention 
is devoted to obtaining interaction conditions close to one-dimen- 
sional for subsequent comparison with the results of calculations. It 
is established that if dispersed field is taken into account, the maxi- 
mum induced magnetic field is in agreement with the calculated 
magnetic Reynolds number Re/sub m/ approximately equal to 1. 
Streak camera photographs and magnetic probes were used to 
establish the inception of a narrow elevated temperature zone in the 
flow behind the shock wave, where most of the current is concen- 
trated (the length of this zone is less than that of electrically 
conducting plasma plug). Restructuring and a considerable decelera- 
tion of the flow (a two-fold velocity decrease) were also observed. 


EHD GENERATORS 


43549 Effect of water droplet charging for electrogasdynamic 
generation. Arai, K.; Tsunoda, Y. (Kobe Univ. (Japan). Faculty of 
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Engineering). Denki Gakkai Ronbunshi, B; 96: No. 2, 51-58(Feb 
1976). (In Japanese). 

In spite of the necessity of supersonic gas stream in electro- 
gasdynamic power generation system, its friction loss greatly de- 
creases the generation efficiency. Electric charge transport effect 
can be increased with comparatively low speed gas stream, if fine 
particles are injected into the ion beam and charged particles of low 
mobility are formed. Joshi experimented on the method to use liquid 
droplets as the fine particles, and it was reported that collector 
current was comparatively large when water was used as the liquid. 
Thus, the experiment was carried out by injecting water droplets 
into the jet air stream bearing the definite amount of ions. First, the 
experimental equipments and next the theory on ion stream and 
particle charging processes in the ion stream in the electrogasdyna- 
mic conversion region are described, and finally the experimental 
results and their examination are presented. Checking the results 
with the above theoretical discussions, it is clearly indicated that 
water droplet injection is effective. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 42749 


43550 Thermodynamic analysis of permeable thermoelectric re- 
frigerators. Kozlyuk, V.N.; Shchegolev, G.M. (Eng Thermophys 
Inst, Ukr Acad of Sci, Ukr SSR). Heat Transfer - Sov. Res.; 7: No. 2, 
116-121(1975). 

A technique is suggested for designing permeable thermoelec- 
tric refrigerators on the basis of a study of the temperature distribu- 
tion in the thermoelement material. Expressions are obtained for 
calculating the refrigeration factor and the specific net refrigeration. 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


(COO—3056-20) ERDA/NASA advanced thermionic 
technology program. report No. 20. (Thermo Electron 
Corp., Waltham, Mass. (USA)). Feb 1977. Contract EY-76-C-02- 
3056. 32p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported in the areas of surface studies (surface 
theory and activation chamber experiments), plasma studies (con- 
verter theory and enhanced mode conversion experiments), convert- 
er development (low temperature conversion experiments and high 
efficiency conversion experiments), and component hardware (hot 
shell development). (WHK) 


PERFORMANCE AND TESTING 


43552 Direct thermal to electrical energy conversion with the 
prototype of thermionic converter developed at the Institute of Phys- 
ics, Bucharest. I. Performances of series and parallel connected group 
of converters. Musa, G.; Popescu, A.; Baltog, A.; Mustata, I.; Ni- 
culescu, N.; Cormos, A. (Inst of Phys, Bucharest, Rom). Rev. Roum. 
Sci. Tech., Ser. Electrotech. Energ.; 21: No. 3, 471-476(1976). 

The work performances of some thermionic converters con- 
nected in series and parallel, made at the Institute of Physics, 
Bucharest, are presented. The optimum power, efficiency and power 
to weight ratio obtained with such a converter were, 40 W, 9% and 
50 W/kg, respectively. 34 refs. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 43551 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 43529 


MATERIALS, COMPONENTS, AND AUXILIARIES 


43553 Method of separating the reaction water from fuel ele- 
ments. von Sturm, F.; Kozdon, F. (to Siemens A.G.). German(FRG) 
Patent 1,496,230/C/. 6 Mar 1975. Sp. (In German). 

2 figs. 

In order to improve the method of separating the water 
occuring in fuel elements in the reaction between the hydrogen- 
contained fuel and the oxygen-contained reactant, one allows the 
electrolytes, heated up by the heat lost by the fuel elements, to run 
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together with and in the same direction as a gas stream through a 
cooler, whereby the gas absorbs steam from the electrolytes. One of 
the reaction gases of the fuel element is used as gas; it is brought into 
a circuit: after passing through the electrolyte cooler it passes back 
to the fuel element again; the amount via a compressor and a water 
separator used is always replaced from a storage tank at the entrace 
of the cooler. The relatively small energy consumption is pointed 
out as an advantage of the described method. The process is ex- 
plained 7 example of a fuel battery (electric power; 36 kW 
(1,500 A, 24 V), thermal efficiency: 54.2%, operational temperature: 
60°C, electrolyte: 30% KOH), where air as well as oxygen or 
hydrogen are used as reaction gases to remove water, as well as a 
fuel battery to convert methane in sulphuric acid (80°C) with air as 
oxidizing agent. 


POWER CYCLES 


STIRLING 
REFER ALSO TO CITATION(S) 43529 


OTHER 


43554 Processes and equipment for the conversion of heat energy 
into mechanical energy. Hart, W.B. (to Delta Materials Research 
Ltd.). German(FRG) Patent 2,612,280/A/. 7 Oct 1976. 69p. (In 
German). 

41 figs. 

The inventor recommends that the heat expansion of metal 
alloys with shape-memory-effect, bi-metal alloys and other materials 
with a high coefficient of thermal expansion should be used for the 
transformation into a physical motion. The forces which are pro- 
duced by the deformation of the materials can be utilized for a 
rotational, a vibrating or a longitudinal motion. In the first step, 
heating of material - preferably cyclic heating - should be carried out 
by means of solar energy, gas or electric heating or dipping into a 
hot liquid. The second step - cooling with suitable media - may be 
carried out by means of cold liquids. The other claims specify 
appropriate metal alloys and equipment which make it possible to 
use thermal expansion forces in mechanical systems. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 43472, 43518 


BUILDINGS 
REFER ALSO TO CITATION(S) 42800, 42894, 43440, 43489, 43491 


43555 C-460 building thermal . Matsuura, oe Suen- 
aga, T. (Nippon Telegr and Teleph Public Corp. . M 0, Jpn). 
Rev. Electr. Commun. Lab. (Tokyo); 23: No. 4, 321- 328(1975). 

A one-storied, satdutenad building for housing an unattend- 
ed switching system is of light-weight construction. Its power supply 
for air-conditioning is usually limited for economic reason. This 
report presents results of experiments on the variation of room air 
temperature in a C-460 building recently built for testing and theo- 
retical investigation. There is generally good agreement between 
measured and calculated room air temperatures. By applying these 
results to the C-460 standard building, air ——s design was 
determined and air conditioners capacity was decided 


43556 Cooling of hot water in long pipelines. Homonnay, G.; 
Hoffmann, A. (Tech univ, Budapest, Hung). Period. Polytech., Mech. 
Eng.; 19: No. 1, 43-56(1975). 

A computation method for determining the temperature drop 
and heat losses in hot water pipelines was developed involving 
approximations and neglecting the second-order term in the differen- 
tial equation. The admissibility of neglecting the second-order term 
is analyzed and justified theoretically. 


43557 Investigations of the effect of users’ demands in tempera- 
ture-controlled heat supply networks on optimum operating conditions 
of the heat-and-power plants. Krause, B. (BEWAG, Berlin, E Ger). 
Wiss. Z. Tech. Univ. Dresden; 24: No. 1, 185-194(1975). (In German). 

The problem of optimal district heating with one or more 
power plants and the selection of appropriate optimization criteria is 
considered. A method is worked out for the elaboration of optimal 
Operating conditions of such systems. A linear decision model is 
developed and the effect of users’ demand is investigated. A block 
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diagram is presented for the calculation of the optimum operation of 
power plants. 


43558 Direct fired radiant heating systems. Field, A.A. Heat. 
Vent. Eng. J. Air Cond.; 49: No. 571, 6-9(Feb 1975). 

Problems associated with the application of gas-fired IR 
panels, gas-fired radiant pipe systems, air-heated radiant tube are 
—— from the point of view of radiant systems and energy 
utilization. 


43559 Calendal method: low-temperature radiant heating. Anon. 
Rev. or No. 438, 141-156(Mar 1975). es French). 

A detailed description is presented of the Calendal low- 
temperature floor heating system which utilizes insulated pure alumi- 
num cables embedded in concrete floor structures. 


43560 Heat pump economy. Glas, L.O. VVS - Tidskr. Varme, 
Vent., Sanit.; 46: my 3, 70-73, 75- 76, 87(Mar 1975). (In Swedish). 

Data and mathematical formulas are presented for heat pump 
economy calculations illustrated by several examples. 


43561 ne eres S 2 Sewn hs Sea 
system. Haag, A. VVS - Tidskr. Varme, Vent., Sanit.; 46: No. 5, 45-46, 
48-50, bse. 1975). (In Swedish). 

The possibility and potential advantages of increasing the 
initial operating temperature in district heating systems from 120°C 
to 150-170°C are examined. It is shown that such transition may 
result in considerable cost savings. 


43562 Heat pumps and low temperature. Lehmann, G. (Soc des 
Ing Civ de Fr). Rev. Gen. Therm.; 14: No. 161, 363- 365(May 1975). 
(In French). 

The author demonstrates thermodynamically that, if a power 
station also supplies hot water to an urban heating system, the net 
available electric energy is the same whether the hot water is taken 
directly at 80°C or produced by a heat pump from tepid discharges. 


43563 Cumulative bin method. Tolbert, W.A. (US Air Force 
Acad, Colorado Springs, Colo). Air Force Civ. Eng.; 16: No. 2, 23- 
24(May 1975). 

A simple and effective method to save costs in heating and 
cooling is described together with an accurate system of determinin, 
the monthly, seasonal or annual savings in fuel obtained Pema 
temporary or permanent changes in thermostat settings. Such a 
system has been developed at the Air Force Academy and has been 
successfully applied in several studies relating to energy conserva- 
tion programs. 


43564 Checking of the heat consumption of buildings. Vecsei, K. 
— fuer Bodenkult, Vienna, Austria). Klima Kaelteing.; 3: No. 
6, 197-200(Jun 1975). (In German). 

The quota of heating energy as part of the gross energy is 
considerable. Despite that, the consumed amount of heating energy 
is generally not min | checked. The economy of other energy 
consuming facilities which share, to a smaller extent in total energy 
demand, is checked carefully. The present contribution shows a 
simple examination method of the heat demand, which has been put 
to test in some buildings. 


43565 Conditions of control of heat release from power plants 

to common municipal and industrial district heating net- 
works. Yudkin, E.L.; Gol’nev, Yu.S.; Dubin, B.A. (ORGRES, Sib, 
USSR). Teploenergetika (Moscow); No. 6, 63-66(Jun 1975). (In Rus- 
sian). 

Operating conditions of large district heating systems with 
common heat supply for city and industrial consumers are consid- 
ered. Recommendations are given with regard to the design and 
maintenance of such systems. It is concluded that the introduction of 
local control at industrial enterprises has considerable effect on the 
hydraulic conditions of the mains network and this must be taken 
into account. 


43566 Improvement of metal halide lamps by complex formation. 
Lorenz, R. (Philips’ Gloeilamoenfabr, Eindhoven, Neth). Light Res. 
Technol.; 8: No. 3, 136-140(1976). 

The effective partial pressure of low volatile halides can be 
increased due to the formation of gaseous complexes. It has been 
found that this effect can be successfully applied in high pressure gas 
discharge lamps leading to an enhancement of the luminous efficacy 
and/or an improvement of the color rendering properties. Some 
selection rules have been derived for combining suitable metal 
halides. Lamp experiments are reported for lamps with sodium 
halides and the halides of the alkaline earth group, the best results 
being obtained with aluminum halides as the complex forming part- 
ner. 


43567 High-pressure sodium lamps to replace mbf lamps in exist- 
ing installations. De Neve, G. (Philips’ Gloeilampenfabr, Turnhout, 
Belg). Light Res. Technol.; 8: No. 3, 157-161(1976). 

The filling gas of the conventional high pressure sodium lamp 
is xenon. To obtain the initial ionization of these lamps an electronic 
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circuit which generates high-voltage pulses is necessary. It is impos- 
sible to replace a mercury lamp with a normal high pressure sodium 
lamp. If the xenon is replaced by a Penning mixture of neon-argon 
gas in combination with an auxiliary electrode, it is possible to ignite 
a high pressure sodium lamp on a supply voltage of less than or 
equivalent to 190 V. With this solution it was possible to develop the 
SON-H lamp which can be used in existing mercury installations 
equipped with inductive ballasts. No further changes need be made 
on these installations and users obtain more light for less power. 


43568 Non-insulated roof, particularly flat roof. Diehl, H. (to 
VKI Reinhold und Makla A.G.). German(FRG) Patent 2,503,113/ 
A/. 29 Jul 1976. 7p. (In German). 

1 fig. 

The invention deals with a non-insulated roof, in particular a 
flat roof with a steel concrete supporting roof. The present type of 
non-insulated roofs is very time-consuming and gives rise to great 
expenses. According to the invention, a simple and cheap construc- 
tion of a non-insulated roof is described. A polyethylene foil is used 
as steam barrier whose edges are firmly joint to the edges of the 
neighboring foils and/or the supporting roof. Pre-glued double-sided 
sticking layers are used to join these. A heat-insulating layer of 
insulating plates, a seal and gravel upper layer are placed on the 
polyethylene steam barrier in the usual manner. Plastic foam build- 
ing plates or mineral fiber plates can be used as insulating layer. 


43569 Storage heater. Rummel, T.; Heidtkamp, G.; Simonis, K. 
(to Licentia Patent-Verwaltungs-G.m.b.H.). German(FRG) Patent 
2,220, wig 5 Aug 1976. 3p. (In German). 

1 fig 

The invention deals proposes to instal a catalyst for the 
conversion of hydrocarbon compounds into CO2 and H2O near the 
blow-out end of the ducts in a heat storage oven with an electrically 
heated storage core with ducts through which the room air to be 
heated is led. This is to prevent that the hydrocarbon-containing dust 
particles or gases transported through the hot storage cores together 
with the room air, should be deposited after their decomposition in 
the form of soot etc. on the furniture. The catalyst is either coated 
directly onto the wall surface of the channels which is purposely 
roughened, or onto a self support which is thermally connected to 
the storage core. 


43570 Bivalent heating system - acceptance, expectations, market 
chances. Results of an investigation by heating experts and public 
opinion analysts. Steiner, J.; Gabriel, G.; Kassel, A.; Mareyen, H.J.; 
Mueller, W.; Ackermann, H.G. Energiewirtsch. Tagesfragen; 26: No. 
9, 495-499(Sep 1976). (In German). 

5 figs. 

Bivalent heating is given good chances for the next years by 
public opinion analysts and experts; acceptance and willingness of 
personal engagement for this system - in particular in the energy 
—" electric power + heating fuel oil - are exceedingly 

igh. 


43571 Method of heating or cooling a room using a thermody- 
namic cycle and device for realizing this method. Villaume, M. (to 
Electricite et Isolation Elise). German(FRG) Patent 2,612,997/A/. 7 
Oct 1976. 27p. (In German). 

14 figs. 

The invention deals with a combination of two heat pumps 
for room heating. The air sucked in from outside by a fan is first 
flowing through the condenser of the first heat pump, removing heat 
from it, and then flowing through the condenser o the second heat 
pump, from which it also takes up heat. The heated air then gets to 
the room to be heated. From there, the air is sucked off by a second 
fan releasing the heat first to the evaporator of the second heat 
pump, then to the evaporator of the first heat pump. The advantage 
of the combination consists in the second heat pump continuing to 
work while the condenser of the first one is defrosted; the efficiency 
number is also said to be higher. By single measures, the device may 
also be adapted for room cooling. 


43572 Compact equipment with heat recovery for heating and 
ventilating of large spaces. Moser, M. Ind.-Anz.; 98: No. 96, 1697- 
1700(1 Dec 1976). (In German). 

The article describes the design, operation, and performance 
of a newly developed equipment consisting of a combination of a 
roof ventilator and air heater as well as of a recuperative heat 
exchanger whereby heat from exhaust air is recovered and a mean- 
ingful energy economy is achieved. 


RESIDENTIAL 
REFER ALSO TO CITATION(S) 43459 


43573 (SAI—76-551-LJ) Appliance efficiency program. Final 
report. Rettberg, R.J.; Gratt, L.B. (Science Applications, Inc., La 
ey» Calif. (USA)). 15 Mar 1976. 206p. Science Applications, Inc., 
La Jolla, CA. 
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The Conservation Division of the California Energy Re- 
sources Conservation and Development Commission (CERCDC) 
has responsibility for prescribing standards for minimum levels of 
operating efficiency for all appliances whose use requires a signifi- 
cant amount of energy on a statewide basis (Reference 1). The 
purpose of the Science Applications, Inc. (SAI) study is to support 
the CERCDC in establishing an initial set of appliance minimum 
efficiency standards. The categories of appliances included in the 
SAI work are: air conditioning equipment; clothes dryers; clothes 
washers; dishwashers; ranges and ovens; refrigerators, refrigerator/ 
freezers, and freezers; space heating and related equipment; televi- 
sions; and water heaters. 


43574 Energy economization with the heat pump in apartment 
houses. Granryd, E. VVS - Tidskr. Varme, Vent., Sanit.; 46: No. 4, 
129-142(Apr 1975). (In Swedish). 

A review is given of the prerequisites for the development of 
a heat pump system for heating of apartment houses in Sweden. It is 
shown that the climate in Sweden does not present any major 
problems for an economic operation of heat pumps and that lower 
output characteristics than expected encountered so far in some 
experimental heat pump installations can easily be corrected. 


43575 Temperature control in heating systems sa 
Krause, W.; Kallina, P. Elektronik (Munich): 24: No. 6, 103- toacen 
1975). (In German). 

The demand for heating systems which do not consume too 
much oil for housing and industry has increased rapidly since the 
recent oil crisis. This article decribes the application and functioning 
of an easily installed regulator system, with special emphasis on the 
design and operation of the control circuitry. 


43576 Heating system very much in the news: the energy saving 
house heat pump. Dobler, P. A/thaus Mod.; 4: No. 11, 64-68(1976). (In 
German). 

10 figs. 

In an easily comprehensible way the principles of the heat 
pump are explained, and it is demonstrated how a central oil heating 
system already installed can be supplemented by a heat pump which 
uses the earth as a heat source. 


43577 Peak shaving: a way to fight rising costs. Jack, C.F. 
(Buckeye Power, Inc, Columbus, Ohio). JEEE Trans. Ind. Appl.; 1A- 
12: No. 5, 486-491(1976). 

The background of rising costs in the production, transmis- 
sion, and distribution of electric power and energy is discussed and, 
in particular, the significant increases in the cost of generation. It 
discusses the adverse annual load pattern experienced by Buckeye 
Power, Inc. and the electric water heater control program of load 
management adopted by Buckeye to fight the rising costs of provid- 
ing electric service are discussed. The Buckeye peak shaving system 
is described, involving the use of radio switches installed on electric 
water heaters which are activated through the use of an automatic 
central computer control scheme. The system operating results are 
discussed and other electric power systems are admonished to con- 
sider controlling deferrable loads. 


43578 Economic optimization in the energy conservation design 
of single-family housing. A my S.R. (NBS, Washington, DC). 
—_—T Trans.; 82: 446-460(1976). 

s poe examines the sensitivity of the thermal design of 
new 4 amily housing to these climatic and economic variables 
from an economic optimization standpoint. Economic criteria for the 
optimal utilization of independent and interdependent energy conser- 
vation techniques in housing are examined. Data useful for determin- 
ing the optimal amount of thermal resistance in attics and walls and 
for the optimal utilization of storm windows are presented in an 
index format that can be adjusted to reflect different climate factors, 
fuel costs, energy conservation costs, discount rates and building 
lifetimes. 9 refs. 


43579 Rational energy utilization in dwellings. Lotz, H. (Rob 
Bosch Hausgeraete, Giengen, Ger). Klima Kaelteing.; 4: No. 9, 313- 
320(Sep 1976). (In German). 

Forecasting the development of the rate of primary energy 
demand in the various areas of domestic engineering and the neces- 
sary future saving of energy may serve as an opportunity to indicate 
with what measures can a rational energy utilization in the domestic 
sphere be achieved, viz. by (1) application, (2) regulations, and (3) 
improved planning. An attempt is made to give a quantitative 
assessment of such savings up to the year 1985 for the Federal 
Republic of Germany as a whole. 


43580 Efficient energy utilization using gas. Windfeder, H.; 
Koenig, W. (Ruhrgas, Essen, Ger). Gas- Wasserfach, Gas-Erdgas; 
117: No. 11, 492-497(Nov 1976). (In German). 

Calculations of heating energy needs in households are pre- 
sented, and means of burner control are described. Effects of multi- 
ple boiler plants and stack parameters on energy consumption are 
determined. 7 refs. 
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43581 Energy costs of house construction: a reply. Slesser, M.; 
Markus, T. (Strathclyde Univ., Glasgow). Energy Policy; 5: No. 1, 
76-77(Mar 1977). 

Includes reply by E.M. Gartner and M.A. Smith. 

The authors comment on a paper published in Energy Policy, 
June 1976, Energy Costs of House Construction (EAPA 2:2152), E. 
M. Gartner and M. A. Smith. They find the figures of Gartner and 
Smith too low; this arises partly through a failure to include all the 
inputs to house construction and partly through the use of mixed 
conventions. Some inequities in areal terms are also pointed out and 
some quoted figures are questioned. Slesser and Markus take issue 
with the former authors in their claim of adhering to the IFIAS 
conventions, and say they mix process energy requirement (PER) 
values and gross energy requirement (GER) values quite indiscrimi- 
nately. In a rebuttal to the communication, Gartner and Smith thank 
Slesser and Markus for —. out two obvious errors—the areal 
error and a misquote, but they feel the disagreement concerning the 


use of GER or PER terms is not justified. After explaining the usage 
in depth, Gartner and Smith point out that the main aim of their 
paper was to discuss only the energy inputs to the major components 
of housing. (MCW) 


OFFICE 


43582 (FEA/D—75/404) Lighting and thermal operations. Con- 
servation paper number 18. Energy conservation principles applied to 
office lighting. (Ross and Baruzzini, Inc., St. Louis, Mo. (USA)). 
1975. 287p. Federal Energy Administration, Washington, DC. 

Research was conducted by reviewing literature and examin- 
ing past lighting design practices in order to make the design, 
installation, and operation of future office building lighting systems 
more responsive to the needs of energy conservation. Information is 
included on lighting energy use in offices in the recent past, human 
performance as affected by illumination, visual system design for 
offices, and guidelines for lighting energy management including 
potential energy savings in office lighting. (LCL) 


COMMERCIAL 
REFER ALSO TO CITATION(S) 43488 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 43490, 43491 


AIR AND AEROSPACE 


43583 Effectiveness of ionol as an antioxidant for jet fuels ob- 
tained by the use of hydrogenation processes. Englin, B.A.; Slitikova, 
V.M.; Radchenko, E.D.; Aliev, R.R.; Sashevskii, V.V. (All-Union 
Sci-Res Inst for Pet Process, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 12: No. 3/4, 187-194(1976). 

In recent years, ever-increasing use is being made of hydroge- 
nation processes in jet fuel manufacture; these include the hydro- 
treating of straight-run distillates, severe hydrogenation of such 
distillates, and hydrocracking of heavy feedstocks. Fuels can be thus 
obtained with good thermal stability and low corrosivity. However, 
these fuels have a high susceptibility to oxidation, so that their 
quality deteriorates appreciably in one to two years of storage. In 
this connection, antioxidants have come into widespread use in the 
jet fuels produced in other countries. The paper presents results from 
laboratory study of the ability of Ionol (2,6-di-tert-butyl-4-methyl- 
phenol) to prevent the oxidation of jet fuels obtained by different 
hydrogenation processes. The investigation of Ionol was performed 
with commercial samples of RT, T-8, and T-6 fuels, as well as pilot- 
plant samples of T-8 fuel produced by hydrocracking a vacuum gas 
oil. The test fuel characteristics are listed. Extensive test results are 
tabulated, plotted and evaluated. 


43584 Future trends in aero gas turbine design: conventional 
engines. Denning, R.M.; Miller, S.C.; Wright, G.H. (Rolls-Royce 
Ltd, Derby, Engl). Aeronaut. J.; 80: No. 788, 343-349%Aug 1976). 

A range of possible trends in the development of high bypass 
ratio single stage fan engines designed for application to aircraft 
cruising at high subsonic Mach numbers is reviewed, placing special 
emphasis on trends of fuel consumption in the engine thrust sizes. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 42485, 43620, 43652, 43657 


43585 Modal choice model for fare-free transit. Kumar, A.; 
Goss, W.P. (Univ. of Massachusetts, Amherst). Transp. Eng. J.; 103: 
No. TE2, 293-306(Mar 1977). 

From ASCE annual convention and CExpo ‘75; Denver, CO, 
USA (3 Nov 1975). 
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Using travel data collected at the University of Massachusetts 
during a research and demonstration project sponsored by the Urban 
Mass Transportation Administration, a disaggregate behavioral- 
mode choice model has been developed for predicting ridership on 
fare-free transit systems. The calibrated model suggests that access 
time to the fare-free transit stop, annual automobile parking fee, auto 
mode bias constant reflecting the comfort and convenience associat- 
ed with auto travel, and number of autos available for commuting 
are the most significant attributes in explaining the mode choice 
between auto and fare-free transit. For this specific demonstration 
project, some level-of-service variables, such as the difference be- 
tween in-vehicle travel time using auto and fare-free transit, auto 
operating cost, wait time at the fare-free transit stop, and some of the 
socio-economic attributes of the commuter, such as sex and status, 
were not found to be as important in affecting the mode choice. 14 
references. 


INDUSTRY 
REFER ALSO TO CITATION(S) 43489, 43491, 43492 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 43127, 43486 


MATERIALS 
REFER ALSO TO CITATION(S) 42352, 42587, 43792 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 42485, 42569, 42574, 42580, 43487 


43586 (IS-M—83) Energy considerations in 
electrohydrometallurgy. Bautista, R.G.; Flett, D.S. (Warren Spring 
Lab., Stevenage (UK)). 1976. Contract W-7405-ENG-82. 2ip. 
(CONF-761109—12). Dep. NTIS, PC A02/MF AOI. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

Factors affecting energy consumption in 
electrohydrometallurgical processes are reviewed. The review 
shows that increasing the throughput of electrolytic cells requires 
increasing electrical energy consumption per unit weight of product 
but a reduction in heating requirements results. For high current 
density electrowinning considerable modification to the hydrodyna- 
mic conditions in the cell is necessary and suggested methods are 
reviewed. 


43587 (PB—256417) Energy conservation techniques for the iron 
foundry cupola. Final report, Jun 1972—Dec 1975. Martin, D.J.; 
McCabe, J.J. III. (Flynn and Emrich Co., Baltimore, Md. (USA)). 
Mar 1976. Contract EPA-68-02-0286. 131p. NTIS $6.00. 

Prepared in cooperation with York Research Corp., Stam- 
ford, Conn. 

Various existing or emerging technologies are discussed that 
can be used to reduce the energy consumption and pollution control 
costs of typical cupola operations. It details options available to 
foundries in terms of technological devices which will conserve 
energy and capital. Included in the investigation were hot blast 
recuperation, divided blast, oxygen enrichment, and innovative pol- 
lution control equipment. 


43588 Sulfur plant waste gases: incineration kinetics and fuel 
consumption. Kerr, R.K.; Paskall, H.G.; Biswanger, L.C. (West Res 
and Dev Ltd, Calgary, Alberta). Energy Process. /Can.; 68: No. 4, 32- 
40(1976). 

A Claus sulfur plant waste gas stream usually contains several 
combustible compounds, the incineration of which is normally as- 
sured by maintaining a minimum stack-gas exit temperature of about 
1000°F, with an excess O2 concentration of about 3 to 5%. The 
incinerator fuel gas consumption, to attain these conditions, is con- 
siderable. A study is described that was undertaken to determine 
conditions which minimize fuel consumption, yet still ensure substan- 
tial incineration of the odiferous reduced-sulfur compounds in the 
waste gas. The study has resulted in the development of kinetic and 
thermodynamic models that accurately predict the incineration char- 
acteristics of sulfur plant waste gases. The potential exists for sub- 
stantial fuel conservation, consistent with environmentally safe oper- 
ation. 


43589 Manufacture of reduction gases for the purofer process. 
Pantke, H.D.; Lange, G.H. (Thyssen-Purofer, Essen, Ger). Gas- 
Wasserfach, Gas-Erdgas; 117: No. 10, 416-423(Oct 1976). (In 
German). 

Dual function of furnace as gas producer and reduction vessel 
for process is explained. Gas manufacture from heavy oil, coal, 
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natural gas, coke oven gas, and converter off-gases is described, and 
progress in application is noted. | ref. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 43901 


43590 Contribution to heat recovery in glass melting furnaces. 
Becker, K. (Hermann Heye Glass Ma.‘ Div). Glass: § 32. "No. 6, 188- 
190, 192-193, 199(Jun 1975). 

The article examines the factors relating to heat recovery in 
glass melting furnaces, with particular emphasis on the use of recu- 
perators and waste heat boilers. Benefits of both economic improve- 
ments and reduced air pollution obtained with the recuperative 
system are outlined. 


43591 Waste heat boilers fitted behind the regenerators of glass 
tank furnaces. Ehrich, W. (Delog-Detag, Gelsenkirchen, Ger). Glas- 
tech. Ber.; 48: No. 9, 173- iso(Sep™ 1975). (In German). 

Data on the heat content and useful heat of the waste gases 
relative to the energy content of the gases leaving the regenerators 
are shown. Tabulated values of representative costs of primary and 
secondary entry allow determination of the economic limits for 
replacing primary energy by converted waste heat. The use of these 
criteria and data is illustrated by making an economic calculation for 
an existing installation. The operating characteristics of existing 
waste heat installations are presented and the factors influencing life 
and yield considered. 


43592 Fuel economy in the melting end of glass tank furnaces-- 
possibilities of improvement. Trier, W. (Dtsch Glasind, Frankfurt 
AM, Ger). Glastech. Ber.; 48: No. 9, 181-189(Sep 1975). (In German). 

Various methods for potential savings in fuels are discussed. 
Heat transfer in the melting zones can be improved convectively by 
combustion in the gas flow boundary layer and by pelletizing the 
batch so far as radiation is concerned. Froth or foam is a serious 
barrier to effective heat transfer and the development of batches and 
pellets which melt without frothing very much could improve heat 
transfer. Electric boosting is scarcely advantageous energetically but 
can sometimes be economically desirable. It can permit a reduction 
in crown temperature. Thermal insulation of the tank, especially the 
bottom, is now possible and has definite advantages in fuel economy. 
10 refs. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 43517, 43525 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 43455 


43593 (AD-A—029424) Scrap tire disposal and utilization alter- 
natives: a state-of-the-art report. Ochs, G.L.; Coram, K.V. (Franklin 
Inst. Research Labs., Philadelphia, Pa. (USA)). 1975. Contract 
DAAK0O3-75-C-0031. 81p. NTIS $5.00. 

A review has been made of the available worldwide literature 
which describes techniques and equipment used in the disposal of 
scrap tires. The operational procedures, feasibility, and impact of 
each alternative technique are discussed, and current and projected 
uses of scrap tires are noted. The alternative disposal techniques 
include biodegradation, incineration, pyrolysis, hydrogenation, sani- 
tary landfill, physical processes, whole-tire disposal and reclaim 
processes. (GRA) 


43594 (BM-RI—8225) Recovery of brine from potash operation 
slime. Jordan, C.E.; Sullivan, G.V. (Bureau of Mines, Tuscaloosa, 
Ala. (USA). Tuscaloosa Metallurgy Research Lab.). 1977. 16p. 
Bureau of Mines, Washington, DC. 

The Bureau of Mines conducted laboratory studies on meth- 
ods to increase the recovery of brine from slime produced by 
operating potash plants. The slime was comprised of 80 percent 
brine saturated with KCI and NaCl, and 20 percent solids. A variety 
of settling techniques, filtration methods, continuous centrifugation, 
and novel processing techniques were investigated. Vacuum filtra- 
tion recovered 65 percent of the brine at 47 gal of brine per ft?/d. 
Pressure filtration, on the other hand, recovered 74 percent of the 
brine at 40.9 gal of brine per ft?/d. Centrifugation in a 6-in.-dia 
continuous decanter-type separator resulted in 42 percent recovery 
of the brine at a treatment rate of 542 gal of brine per day. Vertical 
drains proved to be the most promising novel debrining technique 
invest'gated. With this method, 45 percent of the brine was recov- 
ered in 3 days. 
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43595 (PB—256460) Resource recovery plant implementation: 
guides for municipal officials: further assistance. (Environmental Pro- 
tection Agency, Washington, D.C. (USA). Resource Recovery 
Div.). 1975. 34p. (EPA-SW—157.8). NTIS $4.00. 

The publication presented is part of a special series of reports 
prepared by the U.S. Environmental Protection Agency's office of 
solid waste management programs. These reports are designed to 
assist municipal officials in the planning and implementation of 
processing plants to recover resources from mixed municipal solid 
waste. It deals with planning and management. 


43596 oo Resource recovery plant implementation: 
guides for municipal officials: (Environmental Protection 
Agency, Washington, D.C. (USA). Resource Recovery Div.). 1975. 
25p. (EPA—157.4). NTIS $3.50. 

The publication presented is part of a special series of reports 
designed to assist municipal officials in the planning and implementa- 
tion of processing plants to recover resources from mixed municipal 
solid waste. It deals with financing, decision making, cost engineer- 
ing, and capital formation. 


pool (PB-—256491) Comparative estimates of post-consumer 
solid waste. Smith, F.A. (Environmental Protection Agency, Wash- 
ington, D.C. (USA). Office of Solid Waste Management Program). 
May 1975. 22p. (EPA—530/SW-148). NTIS $3.50. 
This report provides data on the total quantity of residential 
and commercial solid waste composition for the years 1968, 1970, 
and 1971. The results of several national surveys are compared and 
evaluated. (GRA) 


43598 (PB—256499) Solid waste management: available informa- 
tion mai (Environmental Protection Agency, Washington, 
D.C. (USA). Office of Solid Waste Management Program). Apr 
1973. 57p. (EPA-SW—S8.18). NTIS $4.50. 

The importance of collecting and making available the infor- 
mation pertaining to solid-waste-related research, demonstration pro- 
jects, and other activities was emphasized by the specific authoriza- 
tion contained in Section 204(b) of the Solid Waste Disposal Act, 
Public Law 89-272. The present booklet lists publications and other 
educational materials that have been collected or published by the 
U.S. Environmental Protection Agency in response to this directive. 


43599 (PB—256945) The design of a sanitary landfill in Floyd 
County, Georgia. Open-file report. Little, H.R. (Bureau of Solid 
Waste M ement, Cincinnati, Ohio (USA)). 1970. 121p. (TSR— 
01.93/9). S $5.50. 

One of the programs operated to improve public health and 
environment in northwest Georgia is a project to improve the 
disposal practices for solid wastes by establishing sanitary landfills 
throughout a 12 county region. The report describes the site selec- 
tion and design procedures for the West Rome landfill in Floyd 
County. (GRA) 


43600 (PB—257176) User's manual for sulfate waste in road 
construction. Final report. Smith, L.M.; Larew, H.G. (Gillette Re- 
search Inst., Inc., Rockville, Md. (USA)). Dec 1975. Contract DOT- 
FH-11-8122. 32p. NTIS $4.00. 

The manual given presents background information for 
people interested in the possibility of using waste sulfates in highway 
construction. Known sources of waste sulfate and fly ash in the 
eastern part of the United States are presented. Results of laboratory 
tests on compacted specimens composed of fly ash, waste sulfate, 
lime and water are summarized. These tests include: compressive 
strength, tensile strength, California Bearing Ratio, permeability, 
freeze-.aaw resistance and wet-dry stability. While the mixtures 
were found to have acceptable strength properties, high California 
Bearing Ratio and low permeability, the durability properties were 
judged to be marginal. This requires that care and proper precau- 
tions must be taken in using these mixtures for construction pur- 
poses. Finally, laboratory test procedures for mix design and typical 
specifications which might be used are suggested. 


= (PB—257281) Need for federal to improve solid 
waste management (Report to the Congress). (General Ac- 
counting Office, be D.C. (USA)). 26 Oct 1972. 88p. (B— 
166506-721026). NTIS $5.00 
The General Accounting Office (GAO) wanted to know how 
well federal agencies were fulfilling their solid waste management 
responsibilities. Accordingly, GAO reviewed disposal policies and 
owoswoge of those agencies that managed the bulk of the Federal land 
ving disposal sites, and the procurement, resource recovery, and 
recycling policies and practices of two other organizations. 


43602 (PB—257404) Front end recycling: a study of the econom- 
ics of recycling by source separation and its application for Fairfield 
County, Connecticut. Fattibene, R.; Moy, I. (Action for Bridgeport 
Community Development, Inc., Conn. (USA); Connecticut Re- 
= Recovery Authority, Hartford (USA)). Jun 1976. 94p. NTIS 





SEPT. 30, 1977 


Prepared by Action for Bridgeport Community Develop- 
ment, Inc., Conn. 

A one-year grant from the EDA to the Connecticut Re- 
sources Recovery Authority was allocated to the CRRA to examine 
the economics of recycling by source separation in Fairfield County. 
The purposes of the project was to assess the feasibility of a 
technology system for recycling by source separation and to deter- 
mine the practicability of instituting such a system and the resulting 
economic impact of such an enterprise in Fairfield County. Factors 
to be explored in the course of the study were creation of new jobs, 
new business, cost benefits from the sale of recycled materials, and 
cost savings to communities. Conclusions and recommendations 
reflect the system as it existed at this writing. 


43603 (PB—257499) Forecasting 
household solid wastes using input-output Volume a es 
report. Noble, S.B.; Humpstone, C.C.; Ayers, E.H. (IR 

Arlington, Va. (USA)). Sep 1976. aos lan EPA-68-03-0261" 2 200. 
(IRT—372-R). NTIS $7.50. 

See also PB—257500. 

A new approach is presented to the analysis of household 
solid waste. Its pu is to provide a method by which not only 
the current materials composition of this waste, but also the effects 
of new government policies or other significant developments on 
this composition--and on the possibilities for resource recovery--can 
be readily ascertained. This approach involves the use of economic 
input-output analysis as a means of tracing the flows of physical 
materials from the household sector where they are last used, back 
to the industries from which they (or the products of which they are 
a part) are purchased. This analysis is based on a matrix that shows 
the values of purchases by every sector of the economy from every 
other sector during a given time period. From such a base, a 
dynamic model may be developed to show the levels of future 

urchases, sector-by-sector. By converting the values of purchases 
into the weights of basic material inputs, it is then possible to infer 
the kinds and quantities of materials embodied in the products 
discarded by households. 


43604 (PB—257500) Forecasting the composition and weight of 
at ae Sh Een Oe hee Volume II. Final 
report. Noble, S.B.; Humpstone, C.C.; res, E.H. (IR and T, 
Arlington, Va. (USA)). Sep 1976. scale 4 EPA-68-03-0261, 185p. 
(IRT—372-R). NTIS $7.50. 

See also PB—257499. 


ition and weight of 


An input-output approach is employed to Faye yject future pro- 
P' 


duction inputs for selected industrial sectors. roportion of 
metals in the future household waste stream is expected to increase. 
The 1985 household stream is expected to continue to have a high 
a of waste related to paper and paperboard mill products, 

llowed by ferrous waste resulting from steel production activity, 
with discarded glass comprising the third largest waste component. 


43605 (PB—257518) Energy costs of wastewater reuse. Project 
completion report. Pingry, D.E. (Arizona Univ., Tucson (USA). Div. 
of Economic and Business Research). 1 Sep 1976. Contract DI-14- 
34-0001-6003. 14p. NTIS, PC A02/MF AO}. 

Functions were estimated using regression techniques which 
relate cost and energy use of wastewater treatment plants to mea- 
sures of flow, treatment load and level of use. The sample of plants is 
drawn from Arizona and consists of plants which are or could be 
engaged in wastewater reuse. The resulting functions are used to 
estimate net water gain from reuse. In addition, bounds on the value 
of water relative to energy which are necessary for reuse to be 
economical are calculated. 


43606 (PB—257542) Impacts of material substitution in auto- 
mobile manufacture on resource recovery. Volume I. Results and 
summary. Final report. Roig, R.W.; Henn, W.L.; Jones, T.; Narkus- 
Kramer, M.; Renner, R. (IR and T, Arlington, Va. (USA)). Jul 1976. 
Contract EPA-68-01-3142. 114p. (IRT—403-R). NTIS $5.50. 

Report on Technology of Automobile Crushing and Shred- 
ding, Presented at the University of Wisconsin-Extension, 16-17 
October, 1975. 

The long-range technical, environmental, and economic con- 
sequences of changes in the materials input into the manufacture of 
automobiles are discussed with respect to materials recovery. That 
radical changes in automobile materials consumption are taking 
place, and will continue, is readily apparent; cars are becoming 
smaller a1.< lighter and major efforts are being made to improve 
their fuel economy; lighter weight materials, particularly aluminum 
and plastics, are being emphasized as replacement for traditional 
materials. The study has been subdivided into four parts as follows: 
(1) a quantification of the trends in automobile material composition 
in the period from now to the 1980-1990 decade; (2) an examination 
of technological and economic problems associated with materials 
characteristics, availability, and price which could constrain an 
evident trend toward the use of lighter metals and plastics in 
automobiles; (3) a study of the automobile recycling industry to 
determine if the perceived changes in automobile materials composi- 
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tion might either alter economic incentives, or t technical 
problems in recycling automobiles; (4) a study of long-range eco- 
nomic and environmental effects using a macromodel of the U.S. 
economy, the SEAS (Strategic Environmental Assessment System) 
model, developed under the auspices of EPA. 


43607 Absorption of chlorine and hydrochloric acid from gaseous 
wastes. Schmidt, R. (BASF A.G., Ludwigshafen am Rhein (Ger- 
many, F.R.)); Wolf, D. (BASF A.G., Ludwigshafen am Rhein 
(Germany, F.R.). Technische Entwicklung Verfahrenstechnik). 
Staub-Remhalt. Luft; 36: No. 8, 354.361(Aug 1976). (In German). 

20 figs.; 47 refs. 

Chlorine, as an important raw material for organic basic 
chemicals and chlorinated compounds, is present in a considerable 
quantity, as hydrogen chloride or free chlorine, in waste gas from 
production plants or refuse incineration plants, and also as chloride 
in effluents. To solve these environmental problems alkaline washing 
is suitable for chlorine, whilst single- or multiple-stage absorption 
with water is preferred for hydrogen chloride, so that the recovery 
of utilizable industrial hydrochloric acid reduces the salt load in the 
effluent. Waste gas cleaning methods are discussed for selected 
compositions of noxious substances, with organic pollutants, forma- 
tion and elimination of aerosols, plant design concepts, suitable range 
of hydrodynamic applications, corrosion problems and selection of 
construction materials being taken into consideration. 


43608 Resource recovery from disposal of solid waste and sewage 
sludge. Fassell, W.M. (to Barber-Colman Co.). US Patent 4,010,098. 
1 Mar 1977. Filed date 29 May 1975. 12p. 

The treatment of solid waste and sewage sludge with the 
recovery of natural resources is described and comprises subjecting 
all or at least a portion of the sewage sludge to wet oxidation 
reaction to reduce the COD by an amount of at least 50 percent and 
preferably 50 to 85 percent and using the excess heat from the wet 
oxidation reaction to dry the solid waste and subjecting the com- 
bined solids from the wet oxidation reaction and the solid waste to 
pyrolysis under nonoxidizing conditions whereby the products from 
the pyrolysis reaction are readily separable into valuable constituents 
which are easily recovered. 
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43609 (PB—257273) bg ae pcm system management: a bib- 
liography of technical reports. Final report. Oram, R.L. (Urban Mass 
Transportation Administration, Washington, D.C. (USA). Office of 
Policy and Program Development). May 1976. 153p. (UMTA-UPP- 
L—76-1). NTIS $6.75. 

Sponsored in part by Federal Highway Administration, 
Washington, D.C. Office of Highway Planning. 

A bibliography is given of readily obtainable technical reports 
on operational transportation improvements. Descriptions and avail- 
ability information on over 150 reports dealing with low-capital, 
short-range, or policy oriented urban transportation improvements 
are included and classified into 9 sections. The first, General, in- 
cludes transportation management overviews, surveys reports on the 
various operational approaches and strategies for improved transpor- 
tation efficiency, and demonstration program reports. The remaining 
sections contain more focused reports in the following areas: Prefer- 
ential Treatment for High Occupancy Vehicles, Traffic Operations, 
Parking Management, Transit Improvements, Transit Management, 
Pooling and Paratransit. 


43610 Automobile in the deadlock of requirements. The aim must 
be a good compromise - report from a BMFT-VDI meeting in Berlin. 
Jorissen, H.D. VDI (Ver. Dtsch. Ing.) Nachr.; 30: No. 47, 41-43(Nov 
1976). (In German). 

2 figs. 

The article contains a survey of the meeting ‘Development 
lines in automobile engineering’ held from 10th to 12th November 
1976. Lectures and discusses were held, amongst other things, on the 
following problems: Engines, fuels, alternative fuels such as hydro- 
gen or gasoline-methanol mixtures, safety technologies, automobile 
equipment, and automobile components. It can be claimed that 
automotive development is characterized by four problems: Safety, 
energy, economy, environment. 


INTERNAL COMBUSTION ENGINES 


43611 Contribution to optimal operation of central long-distance 
heat-supply systems used mainly for space heating. Dittmann, A. 
(Tech Univ, Cesden, E Ger). Wiss. Z. Tech. Univ. Dresden; 24: No. 
1, 175-184(1975). (In German). 
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In the past, only some elements of long-distance heat supply 
systems were investigated regarding their optimum conditions of 
operation. This paper has the purpose to work out general principles 
for optimum operation of such systems by means of a complex 
approach. Starting from an analysis and modeling of the heat trans- 
fer behavior, developing at the same time practical algorithms, 
through a discussion of heat evaluation methods, the optimization 
problem is solved. Its aim is to minimize the requirements of the 
primary energy for long-distance heat-supply systems with steam 
power plants. The savings in economic costs that can be <chieved in 
this way are estimated at 3-5%, thus justifying detailed investigations 
of particular installations. 


43612 Calculation of heat transfer on the lateral surface of 
pistons. Ustinov, A.N.;  Razuvaev, V.1.;  Sizov, V.M. 
Energ hinostroenie; No. 7, 16-18(Jun 1976). (In Russian). 

A method of calculation of heat transfer on the lateral surface 
of the piston of an internal combustion engine is proposed. The zone 
where the upper compression rings are situated is investigated. The 
results provide more precise boundary conditions for the calculation 
of the temperature field of the piston. It is found that the quantity of 
heat supplied to this portion of piston surface depends to a consider- 
able extent on the geometric dimensions of the ring groove, as well 
as on the technical condition of the cylinder and piston, which 
determines the leakage of gases to the crankcase. 





SPARK-IGNITION 
REFER ALSO TO CITATION(S) 43529 


43613 Process for the production of mechanical energy and 
device for carrying out this process. Korper, G.W. (to Conservor, 
Inc.). German(FRG) Patent 2,339,000/A/. 13 Feb 1975. 57p. (In 
German). 

14 figs. 

It is not possible to realize the constant-volume cycle with the 
hitherto existing constructions of combustion engines. To carry out 
the method proposed here, it is necessary to introduce heat energy 
into the gas, to hold a constant volume of the gas till the beginning 
of its expansion and to completely expand the heated gas. The 
expansion stroke must be longer than the compression stroke, aiming 
at reaching a high efficiency and a clean waste gas. The inventor 
suggests that the working cylinder be combined with a chamber 
filled with a hydraulic medium. The piston of the working cylinder 
has to transfer the motive power produced by internal combustion. 
With its rear side the piston must also produce a flow with constant 
pressure in the hydraulic medium. The energy brought into the 
hydraulic medium may be used in the second working cylinder or in 
an other device which consumes energy. Numerous other claims 
propose procedures for carrying out this process with Otto and 
Diesel engines. Besides this, some useful arrangements as well as 
control and auxiliary devices are suggested. 


DIESEL 
REFER ALSO TO CITATION(S) 43529 


43614 Regenerative heat exchanger for a gas turbine. Radloff, M. 
(to Daimler-Benz A.G.). German(FRG) Patent 2,407,442/A/. 21 
Aug 1975. 9p. (In German). 

3 figs. 

The invention concerns a regenerative heat exchanger for a 
gas turbine with a rotatable heat exchanger disc with bearings in the 
center and provided with flow channels for two gas flows. The 
center bearing must guarantee sufficient play in the bearings for all 
Operating conditions of the gas turbine. It is envisaged that the 
bearing will consist of a k-shaped box with a cylindrical inside 
surface, in which sliding parts projecting from a fixed axis are 
connected by spring joints. The sliding parts can be bedded in 
between 2 loops formed by a circular spring. Good sliding and wear 
properties can be achieved if the cylindrical inside surface of the box 
and the sliding surfaces of the sliding parts consist of silicon nitride. 


43615 Regenerative heat exchanger for a gas turbine. Radloff, M. 
(to Daimler-Benz A.G.). German(FRG) Patent 2,407,443/A/. 21 
Aug 1975. 5p. (In German). 

1 fig. Addition to P23131659. 

The invention concerns a regenerative heat exchanger for a 
gas turbine with a rotatable heat exchanger disc, with bearings in the 
center and provided with flow channels for 2 gas flows. The two gas 
flows are separated by seals, which are fixed to the housing sur- 
rounding the heat exchanger disc and make sealing contact with the 
moving disc. The bearing of the heat exchanger disc is constructed 
as a box with inner gearing, in which spiral-toothed bevel gears of a 
ring secured against axial displacement engage. The outer surface of 
the box is provided with a nickel oxide surface layer, which can be 
applied by, for example, a spraying process. 
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43616 New injection process that eliminates the voids in the high 
pressure pipe. Baranescu, G.; Baranescu, R.; Dobre, C.; Manea, A.; 
Nedelcu, D.; Turcoiu, T. Rev. Roum. Sci. Tech., Ser. Electrotech. 
Energ.; 21: No. 3, 445-457(1976). 

The paper presents an injection system for which the pump is 
supplied through the high pressure pipe. The system eliminates the 
voids formed during injection and accounts for more stability of the 
injection process, without after injections. Results of experimental 
research of the system are presented and discussed. The experimen- 
tal investigations on the test bench have shown the advantages of the 
modified system, which may ensure a more stable run of the engine, 
with lower fuel consumptions, and a more efficient control of 
pollutants in the exhaust gases. 9 refs. 


43617 New built-in internal combustion engines in Hannover. 
Schumann, R. Antriebstechnik; 15: No. 8, 428(Aug 1976). (In 
German). 

4 figs. Short communication only. 

A short report is given on built-in internal combustion engines 
which were exhibited as novelties at the Hannover Fair 1976. 
Essentially smaller diesel engines with a range of capacity of 0.7 KW 
up to approximately 50 KW are discussed. In addition, a report is 
given on fittings and on an automatic engine control system (HW). 


43618 Performance simulation of 4-stroke cycle diesel engines. 
Azuma, T.; Yamashita, H. Kawasaki Giho; No. 62, 28-32(Dec 1976). 
(In Japanese). 

For practical purposes, a computer simulation of diesel engine 
performance is required to meet such requirements as satisfactory 
precision of the simulation and simplicity of the mathematical equa- 
tions involved. The outline of a computer simulation program devel- 
oped to meet these requirements is described, and the simulation 
results are compared with experimental results. 


43619 Considerations in redesigning a gasoline engine into a 
diesel engine for passenger car service. Haefele, K. Warrendale, PA; 
Society of Automotive Engineers (1977). 11p. (CONF-770205—34). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

Conversion of an automotive production line from manufac- 
ture of gasoline engines to manufacture of diesel engines requires 
redesign of many component parts if the diesel engine is to provide 
good performance. Factors to be considered in this redesign and the 
design solutions that were developed for a successful production line 
conversion at Adam Opel AG are discussed. These include ways to 
improve critical engine parts, such as crankshaft, connecting rods, 
cylinder head bolts, camshaft drive, within the existing manufactur- 
ing limitations. 


Study of the effect of oil and coolant temperatures on 
diesel engine brake specific fuel consumption. Bolis, D.A.; Johnson, 
J.H.; Callen, R. Warrendale, PA; Society of Automotive Engineers 
(1977). 9p. (CONF-770205—35). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

Diesel engine fuel consumption is mainly a function of engine 
component design and power requirements. However, fuel consump- 
tion can also be affected by the environment in which the engine 
operates. Two controlling parameters of the engine’s thermal envi- 
ronment, oil temperature and coolant temperature, are considered. 
The effects of oil and coolant temperatures on Brake Specific Fuel 
Consumption (BSFC) are established for a turbocharged diesel 
engine. Data are also presented for a direct injection, naturally 
aspirated diesel engine. A matrix of test conditions was run on a 
Cummins VT-903 diesel engine to evaluate the effects of oil and 
coolant temperatures on BSFC for several loads and speeds. Loads 
and speeds were selected based on where a typical semi-tractor 
engine would operate over the road on a hills and curves route. Oil 
temperature was monitored and controlled between the oil cooler 
and the engine. Coolant temperature was monitored and controlled 
at the engine outlet. The BSFC data were fit to a regression equation 
as a function of load, speed, oil temperature and coolant temperature 
for the matrix of test conditions. The test results showed that BSFC 
decreases as both oil and coolant temperatures increase. The results 
also indicate that BSFC was more sensitive to changes in oil tem- 
perature than to changes in coolant temperature over the range of 
the test data. 


TURBINE 

REFER ALSO TO CITATION(S) 42893, 43529, 43631, 43644, 43645 
43621 Application of performance and reliability concepts to the 
design of ceramic regenerators. Cook, J.A.; Fucinari, C.A.; Rahnke, 


C.J. Warrendale, PA; Society of Automotive Engineers (1977). 17p. 
(CONF-770205—28). 





SEPT. 30, 1977 


From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

Four regenerator matrix samples, fabricated by different man- 
ufacturing methods and consisting of different ceramic materials and 
cell geometries, were studied to determine their reliability and 
performance potential in a typical industrial turbine engine. 
Hypothetical regenerators were designed from bal matrix samples 
to give identical engine performance, and the thermal stress was 
determined for each. In some instances, it was necessary to stress 
relieve and preload the rims in order to reduce the thermal stresses 
so that acceptable reliability could be obtained. The four hypotheti- 
cal regenerators were then compared on the basis of size, cost, 
leakage, etc., so that the advantages of each configuration could be 
observed. The performance and reliability analysis was based on 
Ford Motor Company’s shuttle rig performance tests and over 
200,000 core-hours of engine test on ceramic regenerators. The 
engine test program is described in detail. 


43622 Duty cycles for turbine-powered trains. Blizzard, C.A.M. 
Warrendale, PA; Society of Automotive Engineers (1977). 9p. 
(CONF-770205—36). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

A discussion is given of the cyclic loads imposed on 
turbine engines when used for traction and APU (Auxiliary Power 
Unit) operation in various turbine powered trains. Train and 0) 
ing procedures that should be followed to reduce engine cycling to a 
minimum to extend engine operating life are also discussed. 


43623 Effect of boundary layer changes due to transient heat 
transfer on the performance of an axial-flow air compressor. Maccal- 
lum, N.R.L.; Grant, A.D. Warrendale, PA; Society of Automotive 
Engineers (1977). 9p. (CONF-770205—37). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

During transient operation of a gas turbine there are signifi- 
cant heat transfers between the fluid stream and the blades of the 
compressor and turbine. At the end of a rapid deceleration from 
maximum speed to idling speed, heat transfer to the compressor 
blade boundary layers may cause sufficient disturbance to delay any 
immediate reacceleration. As a first estimate in one severe case—at 
altitude in an aircraft engine of compression ratio 20—the surge 
margin prior to the reacceleration is reduced by about 40 percent 
due to boundary layer effects, and by a further 25 percent due to 
“bulk” heat transfer. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 43529, 43835, 43917 


43624 Reciprocator working according to the Stirling process. 
Beale, W.T. (to Research Corp.). German(FRG) Patent 1,933,159/ 
B/. 15 May 1975. 15p. (In German). 

6 figs. 

The invention is concerned with a reciprocator working 
according to the Stirling process. The recuperator pistons connected 
by the piston rod may be reciprocated within the displacement 
cylinders containing a working fluid under pressure and allowing 
heat to be fed to or removed from this working fluid. The servo- 
pistons may be reciprocated within the power cylinders. The cross- 
sectional area of the recuperator piston rod is dimensioned in such a 
way that the pressure force on the recuperator piston on compres- 
sion and acting on this cross-section becomes large enough to shift 
the piston into the hot region of the cylinder zone, in the sense of a 
displacement of the working fluid. Independent of the respective 
servo juston, a device working coaxially on the other end of recu- 
perator piston rod is provided which is in a special chamber and 
producing a restoring the recuperator piston to its initial position. 


ELECTRIC-POWERED SYSTEMS 


43625 (ERHQ—0008) Introduction to the ERDA electric and 
demonstration 


hybrid vehicle project. (Energy Research and Devel- 
opment Administration, Washington, D.C. (USA). Div. of Transpor- 
tation Energy Conservation). 1 Mar 1977. 64p. Dep. NTIS $4.50. 

A description is given of a Federal program of research, 
development, and demonstration designed to promote electric and 
hybrid vehicle technologies and to demonstrate the commercial 
feasibility of electric and hybrid vehicles. It is required that the 
Electric and Hybrid Vehicle Research, Development and Demon- 
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stration Project be established as an organizational entity in ERDA; 
that research and development be conducted on electric and hybrid 
vehicles; that a two-part demonstration involving up to 7,500 vehi- 
cles be conducted; that certain specified studies be conducted; and 
that a program of financial incentives involving planning grants and 
loan guarantees be implemented. The legislative history of this Act is 
summarized. Current electric cars typically have ranges of 20 to 40 
miles between 8-hour recharges, and a few models are currently 
commercially available. Hybrid vehicles are at an earlier stage of 
Gevelopment, and none are commercially available. Notwithstanding 
the severe limitations of today’s electric and hybrid vehicles, the 
potential for performance improvements and petroleum savings of 
such advanced technology vehicles is large. Emerging vehicle sys- 
tems builders can draw on the accelerated technology through 
acquisition of improved competitively developed components, tech- 
nology reports, and specifications. Further feedback to both systems 
and component developers will be provided through dissemination 
of user data from the demonstration program. An approach for 
implementation of the financial incentives for small business and loan 
guarantees as well as studies into other incentive areas as authorized 
in the legislation is discussed. Social and economic impacts are 
considered, and safety aspects are discussed. (PMA) 


43626 Modern drive systems in suburban traffic. Wagner, R 
(Siemens A.G., Erlangen (Germany, F.R.). Unternehmensbereich 
Energietechnik). Z. Eisenbahnwes. Verkehrstech., Glas. Annal.; 100: 
No. 2/3, 88-94(1976). (In German). 

12 figs. 

During the last two decades, the development of semiconduc- 
tor engineering has opened up new possibilities in all electrical drive 
applications. In d.c. traction vehicles for suburban traffic manual 
control has been superseded by a semi-automatic running and brak- 
ing control, the circuit breakers operating under load by thyristor 
converters for continuous voltage control in d.c. conversion, and 
finally the d.c. motor with commutator by a brushless three-phase 
a.c. motor with inverter. Technical solutions of the first two ad- 
vances, which are described, have been realized in great number in 
public transport applications where they have proved successful. 
They are continuously being improved with growing perfection of 
the components. The third possibility is still under development. It 
will have to be proved in the coming years that economical solutions 
can also be found for this possibility. 


43627 Equipment for fast charging of an electrically rechargeable 
energy storage system. (to GES Gesellschaft fuer Elektrischen Stras- 
senverkehr m.b.H.). German(FRG) Patent 2,458,053/A/. 10 Jun 
1976. 11p. (In German). 

1 fig. 

An equipment for the fast charging of an electrically rechar- 
geable energy storage system is described, particularly for energy 
storage for driving electric vehicles. The equipment consists of a 
rectifier equipment with DC output, to which a rechargeable energy 
store can be connected. The supply to the rectifier equipment is from 
an AC or DC supply network. The rectifier arrangement is connect- 
ed to an intermediate storage arrangement if there is nothing con- 
nected to the DC output. An accumulator serves as intermediate 
storage. The intermediate storage can be arranged for the storage of 
mechanical energy or heat energy. In that case the required energy 
conversion equipment must be provided. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 43625 


43628 Energy storage system, particularly for driving auto- 
mobiles. Schlenke, H. Gorman FRG} Patent 2,418,842/A/. 30 Oct 
1975. 17p. (In German). 

5 figs. 

The energy storage system described serves mainly for driv- 
ing automobiles. It consist of a heat accumulator of a material having 
high heat storage capacity, (lithium, magnesite heat-storage rocks). 
The heat energy, via convectors, reaches a thermo-electric generator 
which supplies the electrical energy required for driving the vehi- 
cles. The heating of the heat store takes place by means of heating 
resistance wires which are embedded in the mass of the store. There 
are inlet and outlet channels in the store, which serve for the direct 
heat exchange of cooled and hot storage areas. The operation of the 
accumulator is controlled by regulators, which have the following 
functions: Pre-selection and limii‘ng of charge period, indication of 
storage capacity at any time, temperature control, control of heat 
accumulator and generator, control of heat flow from accumulator 
to generator. 
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VEHICLE DESIGN FACTORS 


BODY AND CHASSIS 


43629 (PB—257228) Triple trailer evaluation in Utah. Final 
report. Peterson, D.E.; Gull, R. (Utah Dept. of Transportation, Salt 
Lake City (USA). Research and Development Unit). Sep 1975. 171p. 
(UDOT-MR—75-4). NTIS $6.75. 

Sponsored in part by Federal Highway Administration, 
Washington, D.C. 

An evaluation was made of the operation of triple trailer 
combinations in comparison with doubles and singles during a one 
year field study in Utah. The evaluation included safety, operating 
costs, pavement effects, and human factors associated with triples 
under actual on-line operations as related to the other combinations. 
The results showed that triples do reduce operating costs and they 
do conserve fuel. They do shorten pavement life in comparison with 
single trailers but no more than doubles. The accident data are 
limited due to the number of miles traveled during the year but it 
does indicate that triples are safe under the conditions in which they 
were operated. Questionnaires were completed by truck drivers and 
the traveling public and the results are summarized in the report. 
The traveling public became more favorable with time and the truck 
drivers became less favorable. Braking tests, offtracking, vehicle 
swerving, effects of road and weather conditions, and ing time 
were also evaluated. Portions of this document are not fully legible. 


ENGINE-TRANSMISSION MATCHING 


43630 Hydro-static torque converter for motor vehicles: full 
range and fully automatic. Kobayashi, A. Bull. JSME (Jpn. Soc. 
Mech. Eng.); 18: No. 118, 367-375(Apr 1975). 

The hydro-static torque converter can afford stepless speed 
control for full range, namely, under-drive, direct-coupling and 
over-drive ranges. By handling a single control lever, driving for- 
wards, declutching (neutral) and also driving backward can be 
brought out positively. Thus, the driving engine may run at ease, 
resulting in complete combustion with clean exhaust and much 
lower rate of fuel consumption. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 43619, 43620, 43644, 43645, 43649 


43631 (COO—2749-16) Baseline gas turbine development pro- 
gram. Sixteenth quarterly progress report. Schmidt, F.W.; Wagner, 
C.E. (Chrysler Corp., Detroit, Mich. (USA)). 31 Oct 1976. Contract 
EY-76-C-02-2749. 112p. Dep. NTIS $5.50. 

Progress is reported for a program whose goals are to demon- 
strate an experimental ungraded gas turbine powered automobile 
which meets the 1978 Federal Emissions Standards, has significantly 
improved fuel economy, and is competitive in performance, reliabil- 
ity, and potential manufacturing cost with the conventional piston 
engine powered, compact-size American automobile. Initial running 
of the upgraded engine took place on July 13, 1976. The engine 
proved to be mechanically sound but was also seriously deficient in 
power. Principal program effort has therefore been in the area of 
diagnostic testing and corrective development. To date, three u 
graded engines were assembled and two were run in the test on. 
Special diagnostic instrumentation was installed on Engine 3 to 
evaluate the compressor, turbine, and hot engine leakage. Engine 
airflow, starting characteristics, oil flow/heat rejection/blowby, 
emissions, leakage, and component performance tests were conduct- 
ed in this quarter. 


43632 Average fuel economy standards: proposed regulations re- 
garding petitions for exemptions. Fed. Regist. (Wash., D.C.); 41: No. 
238, 53827-53832(9 Dec 1976). 

From Proposed Rules, 49CFR525, National ew Traffic 
Safety Administration. Average fuel economy stan 

An exemption would be available only if the + appli- 
cable average fuel economy standard were more stringent than the 
maximum feasible average fuel economy level which the petitioning 
low-volume manufacturer could attain. (PCS) 


43633 Exhaust apparatus. Crayton, W.J. US Patent 4,012,907. 
22 Mar 1977. Priority date 9 Jun 1975, Canada. 6p. 

A device for securement to or incorporating into the exhaust 
assembly of an internal combustion engine to improve efficiency 
thereof is disclosed. The device comprises a generally tubular hous- 
ing open at both ends to enable passage of exhaust gases and a flow 
of air therethrough, and an axle coaxially positioned within the 
housing on a laterally extending support member, and a hub rotata- 
bly mounted on the axle, and two identical and opposed radially 
extending blades secured to the hub, the blades being obliquely 
angled with respect to the longitudinal axis of the hub, at least the 
forward edge of each blade extending inwardly providing inwardly 
pointing projections. In preferred construction, the inwardly point- 


ERA VOL. 2, NO. 18 


ing projection is formed between the forward edge of the blade and 
a forward inner edge of the blade, the said edges defining there- 
between an angle o of about 66° to 67°. In a further embodiment, at 
least the leading portion of each blade lies in a plane at an angle of 
about 72° with respect to the longitudinal axis of the hub. 6 claims, 4 
figures. 


EMISSION CONTROL 


43634 (PB—256424) Air quality considerations in transportation 

planning: and recommendations on transportation me ny 
planning. Phase II. Final report. Bennett, E.; Harvey, C.; Rappa 

A.; Bessey, M. (Massachusetts Inst. of Tech., Cambridge PrUSA). 

Center for Transportation Studies). 30 Dec 1975. Contract EPA-68- 

01-2476. 223p. (CTS—75-21). NTIS $7.75. 

See also PB—244138. 

Transportation control plans (TCPs) developed in response to 
the Clean Air Amendments of 1970 include many of the measures 
being proposed for increasing the efficiency of existing transporta- 
tion systems and for energy conservation. The report given focuses 
on ways in which TCP development can be — with ongoing 
transportation activities and on the extent to which such integration 
is desirable. Recommended procedures for assessing the consistency 
between transportation proposals and air quality needs are presented. 
The report includes identification of opportunities for improving 
coordination among DOT and EPA programs. In addition, issues 
involvec in parking management are explored, and recommendations 
are made on the development of amendments to the Clean Air Act. 


43635 Internal combustion engine with a controlling device for 
the waste gas emission. Mori, H. (to Fuji Heavy Industries Ltd.). 
German(FRG) Patent 2,558,414/A/. 8 Jul 1976. 29p. (In German). 

8 figs. 

It is the object of the invention to minimize the waste - 
emission of engines, mainly Otto engines. The inventor proposes for 
the ignition distributor the application of an underpressure adjusting 
device for the ignition time, and waste gas recirculation with a 
controlling device. The control requests a small range of variation 
for the waste gas flow velocity and a coordination of the ignition 
sequence with the real engine demands. The inventor suggests an 
installation, with which this procedure can be carried out without an 
expensive exchange of parts of the controlling device and the 
ignition distributor. Numerous further claims propose different kinds 
of procedures and equipments to carry out this method. 


43636 Equipment for afterburning of the exhaust gases of internal 
combustion engines. Kern, H. German(FRG) Patent 1,626,014/B/. 16 
Sep 1976. 4p. (In German). 

4 figs. 

An arrangement for afterburning of exhaust gases of internal 
combustion engines is described. The exhaust are taken to an 
injector as fuel for the suction of the additional air required for 
afterburning. The equipment is characterized by the combination of 
the following, partly known properties: 1) Only those cylinders are 
connected to one exhaust manifold whose outlet valve opening times 
do not overlap, or not to an appreciable extent. 2) the exhaust 
manifolds are collected at the mixing tube of the injector in such a 
way that the waste gas flow acts alternately as propulsion jet for the 
waste gases of the cylinder changing load at the time. 3) Only that 
additional quantity of air is taken to the mixing tube at a central 
position which is required for the certain self-ignition of the combus- 
tible materials contained in the waste gas. 4) A further quantity of 
additional air is added further downstream, in order to reduce the 
waste gas temperature. The additional air is pre-heated. There is also 
an addition of air which takes place automatically in dependence of 
the waste gas temperature. 


43637 Overheat preventing system for exhaust gas purifier of 
vehicles. Hattori, T.; Nakase, T.; Tsubouchi, T.; Iwata, T. (to Nippon 
Soken, Inc.). US Patent 4,012,906. 22 Mar 1977. Priority date 26 Jun 
1972, Japan. 20p. 

An overheat preventing system is provided for a vehicle 
exhaust gas purifier. The system comprises a temperature detector 
mounted in the locality of each of the exhaust ports of an engine, an 
overheat detector for detecting failure of an engine to fire from the 
temperature signals generated by the temperature detectors and for 
generating a signal, and an actuator for preventing the overheating 
of an exhaust gas purifier which is adapted to be operated upon the 
generation of the overheat signal from the overheat detector, where- 
by — gases are prevented from flowing into the exhaust gas 
purifier. 


43638 Exhaust cleaning system for internal combustion engine. 
Masaki, K.; Nagaishi, H.; Konno, M.; Ookubo, Y. (to Nissan Motor 
Co., Ltd.). US Patent 4,012,905. 22 Mar 1977. Priority date 17 Aug 
1973, Japan. 26p. 

An exhaust cleaning system for use with an automotive 
multipie-cylinder internal combustion engine including first and 





SEPT. 30, 1977 


second groups of engine cylinders which are to be alternately fired is 
described. The device consists of a thermal reactor composed of an 
outer tubular structure formed with a first group of exhaust inlet 
ports leading from the first group of engine cylinders and a second 
group of exhaust inlet ports leading from the second group of engine 
cylinders, an inner tubular structure positioned within the outer 
tubular structure and formed with openings, and at least one air- 
injection nozzle opening in a longitudinal end portion of the interior 
or a re-combustion chamber of the inner tubular structure. Exhaust 
gases from each of the first group of engine cylinder are fired in the 
vicinity of the nozzle openings with the agency of secondary air 
injected from the nozzle, and exhaust gases from each of the second 
group of engine cylinders are fired by the resultant hot gases 
advancing through a hot zone of the re-combustion chamber. Addi- 
tional secondary air and/or secondary fuel may be admixed to the 
exhaust gases preferably during low-load condition of the engine 
when the temperature of the exhaust gases lowers. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 43655 


43639 Exhaust gas for an internal combustion 
engine. Minami, H.; Saito, Z. (to Nissan Motor Co. Ltd.). 
German(FRG) Patent 2,612,290/A/. 7 Oct 1976. 15p. (In German). 

1 fig. 

The exhaust gas purification system is a so-called three-way 
catalytic converter. It consists of an oxidation converter, a reduction 
converter, or a thermal converter. An exhaust sensor made up of an 
oxygen sensor, a carbon sensor, a carbon monoxide sensor, hydro- 
carbon sensor, or a nitrogen peroxide sensor, tests the composition of 
the exhaust and controls the air-fuel feed system in dependence of 
the exhaust mixture in such a manner that in the intake system an air- 
fuel mixture is taken in which the stoichiometric air-fuel relation is 
produced. Moreover, a thermostatically controlled air intake device 
is built into the fuel injection system which supplies the air of the 
fuel injection system with a relatively consistent temperature. 


43640 Equipment to reduce the emission of noxious com) 

in the exhaust gas of an internal combustion engine. Tatsutomi, Y.; 
Inoue, H. (to Toyo Kogyo Co. Ltd.). German(FRG) Patent 
—— 21 Oct 1976. Sp. (In German). 

1 fig. 

The invention concerns an arrangement for the reduction of 
emission of noxious components in exhaust gas of an internal com- 
bustion engine with automatic drive. According to the invention, 
there is a further switch in parallel with the usual kickdown switch, 
which is actuated by a temperature sensor and/or choke. If the 
operating temperature of the engine is below a certain value, or if 
the choke is pulled out, then the switch is closed. This has the effect 
that the downstream valve is brought into the same position as that 
in which the closed kickdown switch would place it. The automatic 
drive therefore takes up that position, independently of the position 
of the accelerator pedal, which it would normally occupy only with 
the accelerator pedal fully pressed down. This guarantees that the 
engine is always kept at high speed during the hot running phase, 
which reduces the portion of the noxious gas components emitted. 


43641 Effect of support on noble metal catalysts for three-way 
conversions. Kim, G.; Maselli, J.M. Warrendale, PA; Society of 
Automotive Engineers (1977). 6p. (CONF-770205—25). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

Noble metals including small amounts of rhodium (Pt/Rh = 
14 approximately 19 weight ratio) supported on silica, alumina and 
silica-alumina were tested for three-way conversions. Catalysts were 
evaluated fresh, after in-situ hydrothermal aging at 816°C, and after 
cyclic pulsator aging at 538°C approximately 704°C. All samples 
exhibited good three-way conversions when fresh. Overall, the 
catalysts supported on alumina performed the best based on resis- 
tance toward chemical poisons such as Pb, P and S. 


Role of rhodium in Rh/Pt catalysts for CO/HC/NOx and 
SO, = emission control: the influence of oxygen on catalyst perfor- 
mance. Cooper, B.J.; Harrison, B.; Shutt, E.; Lichtenstein, I. Warren- 
dale, PA; Society of Automotive Engineers (1977). 12p. (CONF- 
770205—26). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

The use of Rh/Pt catalysts in automobile exhaust emission 
control is now well established. These catalysts are applicable in 
both the conventional CO/HC control system and the more novel 
TWC (three way catalysts) approach seeking to control CO, HC and 
NO/sub x/ emissions simultaneously. During comparative investiga- 
tions of Rh/Pt vs. Pt catalysts it has become apparent that Rh/Pt 
catalysts possess certain features which are absent in other noble 
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metal combinations. Thus in general Rh/Pt catalysts show much 
greater ability to convert NO/sub x/ under TWC conditions, and 
produce lower sulfate emissions under net oxidizing conditions. On 
the other hand Rh/Pt can show lower HC conversion and durability 
than other noble metal combinations when operated under vast 
excess of oxygen. Surface studies revealed that these effects can be 
attributed in part to surface enrichment of the Rh/Pt system by the 
rhodium component. This is followed by oxidation to produce 
durable surface species which are inactive to sulfate formation, and 
reduce the activity of the catalyst to HC conversion. The role of 
such species in the conversion of NO/sub x/ is discussed, and 
possible solutions to this problem are outlined in terms of catalyst 
design criteria. 


43643 Three-way conversion catalysts: part of the new emission 
control system. Mooney, J.J.; Thompson, C.E.; Dettling, J.C. War- 
rendale, PA; Society of Automotive Engineers (1977). 13p. (CONF- 
770205—27). 

From Conference of the SAE International Automotive En- 
gineering Me tTy and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

When the yo pe conversion (TWC) catalysts were aged 
on representative 1977 unleaded commercial fuel, they had higher 
conversion efficiencies and improved durability than catalysts aged 
on modified 1975 FTP specification fuel containing approximately 
0.025 g/gal Pb and low levels of phosphorus. As the rhodium 
content was increased in a series of platinum-rhodium TWC cata- 
lysts, the maximum conversion efficiency and durability increased, 
and the mine recovery ratio of Pt/Rh was found to be most 
susceptible to lead poisoning. However, good NO/sub x/ efficiencies 
can be obtained from mine recovery ratio Pt/Rh TWC catalysts 
after 25,000 miles of engine aging. It is shown that improvements in 
catalyst formulations containing mine recovery ratio Pt/Rh resulted 
in higher conversion efficiencies. Monolithic TWC catalysts require 
approximately the same total precious metal as current oxidation 
catalysts. Particulate TWC catalysts show beneficial effects in in- 
creasing the precious metal loading above 15 grams/cubic foot. 


43644 Gas turbine burner. Nogle, T.D. (to Chrysler Corp.). US 
Patent 4,012,904. 22 Mar 1977. Filed date 17 Jul 1975. 18p. 

NO/sub x/ formation in a fixed geometry burner is minimized 
during steady state operation of a gas turbine engine by burning 
homogenous gaseous fuel and air mixtures in successive combustion 
stages of controlled duration and temperature determined by fuel to 
air ratios proximate the lean limit for combustion. When combustion 
is substantially complete in each stage, NO/sub x/ formation is 
further inhibited by quenching the combustion temperature with 
comparatively cool air or the lean mixture for the next successive 
stage. NO/sub x/ formation is effectively minimized during accelera- 
tion by supplying fuel to the combustion stages in sufficiently rich 
mixtures to consume all the available oxygen and to effect compara- 
tively cool combustion temperatures. Adjacent the downstream end 
of the final combustion stage and appreciably upstream of the 
turbine rotor stages, the combustion temperature is again cooled by 
introducing a large excess of comparatively cool air which affects 
substantially complete oxidation of unburned HC and CO and a 
resulting maximum temperature approximating 2700°F as the gas- 
eous combustion products enter the rotor stages. 


43645 Method of operating a gas turbine combustion having an 
independent airstream to remove heat from the primary combustion 
zone. Schirmer, R.M. (to Phillips Petroleum Co.). US Patent 
4,012,902. 22 Mar 1977. Filed date 18 Nov 1975. 20p. 

New combustors and methods of operating same, which 
produce lower emissions, particularly lower emissions of nitrogen 
oxides, are described. Methods and means are provided for supply- 
ing separate streams of air to primary and secondary combustion 
zones of a combustor, for removing heat from the primary combus- 
tion zone, and reintroducing the heat into the combustor at a region 
spaced apart and downstream from thc primary and secondary 
combustion zones. 


43646 Device to reduce the nitrogen oxide content in the exhaust 
gas of an internal combustion engine. Houston, G.F. (to Briggs and 
Stratton Corp.). US Patent 4,014,302. 29 Mar 1977. Filed date 9 Jan 
1976. 8p. 

A system is described for reducing the nitrogen oxide content 
of exhaust gas emitted by an internal combustion engine by introduc- 
ing exhaust gas from the engine into the fuel mixture being supplied 
to the engine. A valve that is adjusted by a pressure sensitive 
actuator responsive to changes in pressure in the engine crankcase 
proportions the amount of exhaust gas introduced into the fuel 
mixture to engine speed, and another valve that is controlled by 
adjustment of the throttle valve prevents introduction or the exhaust 
gas into the fuel mixture when the engine is idling and when it is 
operating at high speed and under high loads. 


43647 Method and device for restraining nitrogen oxide produc- 
tion in combustion gas of internal combustion engines. Kubota, H. US 
Patent 4,014,299. 29 Mar 1977. Priority date 23 Jan 1975, Japan. 4p. 
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A method and device are described for restraining nitrogen 
oxide production in combustion gas of internal combustion engines. 
A suitable quantity of steam is fed into cylinder of internal combus- 
tion engine and mixed with the fuel-air mixture. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 43639, 43641, 43642, 43643, 
43644, 43655 


SULFUR DIOXIDE 
REFER ALSO TO CITATION(S) 43642, 43651, 43997 


43648 (PB—257705) Assessment of automotive sulfate emission 
control technology. Bachman, K.C.; Holt, E.L.; Leppard, W.R.; 
Wigg, E.E. (Exxon Research and Engineering Co., Linden, N.J. 
(USA)). May 1976. Contract EPA-68-03-0497. 217p. NTIS $7.75. 

Prepared for Environmental Protection Agency, Ann Arbor, 
Mich. Emission Control Technology Div. 

A literature search was made to determine possible reactions 
involving sulfur in automotive exhaust systems. An assessment is 
made of the effect of various operating parameters (i.e. exhaust 
oxygen level) on the level of sulfate emissions, and a feasibility study 
on the use of sorbents as traps to eliminate sulfate from the exhaust 
gas before release to the atmosphere is given. It was discovered in 
the study that exhaust oxygen level and catalyst age were major 
variables affecting level of sulfate emissions. Other variables, such as 
noble metal composition, noble metal loading, catalyst temperature 
and residence time of the exhaust gas over the catalyst had little or 
no significant effect on sulfate emissions. It was also discovered that 
only calcium based materials (such as calcium oxide) removed 
sulfate efficiently enough with little physical degradation during 
laboratory testing of potential sorbents. Vehicle tests using the most 
promising sorbents as traps showed high sulfate removal but with 
unacceptably high exhaust back pressures. 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 43641, 43642, 43643, 43644, 43651 


43649 Fuel vapor disposal means with closed control of air fuel 
ratio. Balsley, R.L.; Faix, L.J. (to General Motors Corp.). US Patent 
4,013,054. 22 Mar 1977. Filed date 8 Mar 1976. 6p. 

In an engine fuel system including a carburetor, a liquid fuel 
tank and a fuel vapor reservoir for the storage of fuel evaporated 
from the liquid fuel tank, a conduit is provided between the fuel 
vapor reservoir and carburetor induction passage to supply fuel 
vapor from the fuel vapor reservoir to the engine for combustion 
during engine operation. The carburetor is set for an air-fuel ratio 
leaner than stoichiometric; and a valve is provided in the conduit to 
control the flow of fuel vapor therethrough in accordance with the 
output signal of a zirconia sensor in the engine exhaust in closed loop 
control to maintain a constant air-fuel ratio near stoichiometric. An 
air inlet is provided in the fuel vapor reservoir to ensure a continual 
rich mixture of fuel vapor and air therefrom during engine operation. 


43650 Automotive crankcase emission control system. Parcels, 
R.M. US Patent 4,013,051. 22 Mar 1977. Filed date 8 Jul 1974. 4p. 

A filter is included in a conventional emission control system 
of the type wherein crankcase fumes are fed into the fuel intake 
manifold for burning. Conventional emission control systems include 
a pollution control valve, and the present system also incorporates 
such valve in combination with the filter. 


PARTICULATES 


43651 Unregulated emissions from diesels used in trucks and 
buses. Springer, K.J.; Stahman, R.C. Warrendale, PA; Society of 
Automotive Engineers (1977). 27p. (CONF-770205—42). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

A wide variety of exhaust emissions are reported for three 
diesel engines typically used in heavy-duty intercity truck and intra- 
city bus operation. Particulate, odor, sulfate, sulfur dioxide, and 
selected non-reactive hydrocarbons were measured in addition to the 
regul:ted pollutants from Detroit Diesel 6V-71 and 8V-71TA en- 
gines and a turbocharged Cummins 855-cu in. research engine. The 
855-TC engine was run in standard and a variable injection timing 
configuration, while the 6V-71 city bus engine was run with two 
types of injector designs. Emission rates are summarized in terms of 
grams per unit of fuel consumed and per unit of power output. The 
data allow direct comparison between engines and engine configura- 
tions, as well as a function of engine speed and load condition. 
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ALTERNATIVE FUELS 


43652 (PB—256640) The welfare effects of fuel economy policies. 
Final report. Taylor, L.D.; Verleger, P.K. Jr; Hirtzel, C.J. (Arizona 
Univ., Tucson (USA); Data Resources, Inc., Lexington, Mass. 
(USA)). Jul 1975. Contract DAT 7407-C6.3. 86p. NTIS $5.00. 

Prepared in cooperation with Arizona Univ., Tucson. 

Questions and issues are examined that surround the prospect 
of the Government setting standards of automobile fuel economy 
and effects of alternative policies that might be employed to achieve 
these standards. Policies that would affect fuel consumption and 
their likely impact on new car sales, the composition of the car 
stock, and the amount of gasoline consumed are assessed. 


43653 SS ee pp 6-11) Science and technology. 
Methanol a transportation strategy for post-petroleum era. 
Vantine, H.C. Dec 1976. 

In Energy and technology review. 

Methanol is one of the more promising synthetic automotive 
fuels, and designing an engine to run specifically on methanol could 
further enhance its advantages. Properties of methanol that make it 
an attractive fuel are considered, and the potential efficiencies of a 
stratified-charge engine designed for methanol operation are evaluat- 
ed. A methanol-based transportation system may be a long-term 
solution to the nation’s petroleum problem. More detailed informa- 
tion is needed to determine the full merits of this solution, in 
particular, how efficient and clean can a methanol engine be made. 
Nevertheless, current information indicates that methanol may be 
the best synthetic automotive fuel, and that a stratified-charge engine 
designed to run on methanol could offer superior fuel economy. 


43654 Process for conversion of heat energy into mechanical 
energy. Heim, F.O. (to Fuel Research Inst. of South Africa). 
German(FRG) Patent 2,440,469/A/. 6 Mar 1975. 31p. (In German). 

5 figs.; 3 tabs. 

Diesel engines produce a waste gas with a high content of 
nitric oxides. Otto motors emit with the waste gas a large quantity of 
carbon monoxide and hydrocarbons. The inventor proposes the 
following to eliminate this environment contamination: 1) The inter- 
nal combustion engine is to be driven with Diesel fuel and compres- 
sion ignition up to 75% of its maximum capacity; 2) the residual 
power should be reached with the supply of highly volatile fuels 
(e.g. gasoline); 3) the ratio of air/volatile fuel must be regulated in 
such a way, that preignitions cannot happen during the compression 
time. Some mechanical and technical proposals are made to realize 
this method. 


43655 Low leaded motor gasoline of high knock rating having few 
pollution effects. Droste, W.; Obenaus, F.; Schoefer, W. (to Che- 
mische Werke Huels). German(FRG) Patent 2,419,439/A/. 13 Nov 
1975. 12p. (In German). 

3 tabs. 


A carburator gasoline has been developed that has a high 
knock rating and few enviromental pollution effects. The gasoline 
contains 0.1 to 0.4 g of lead per liter, and up to 20 percent by volume 
of a mixture made up of 80 to 90 percent by weight methyl-tert.- 
butyl ether and 20 to 10 percent by weight methanol. Through tests 
it has been determined that the characteristics (particularly the 
octane number) of a gasoline having a lead content of 0.15 g/liter 
and one of the above mentioned additives are better than those of a 
gasoline with a lead content of 0.4 g/liter, but not containing an 
additive. The harmful emissions were also lower. In addition, the 
danger of carburator icing is decreased. 


43656 Diesel fuel properties and engine performance. Hills, F.J.; 
Schleyerbach, C.G. Warrendale, PA; Society of Automotive Engi- 
neers yl 13p. (CONF-770205—32). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 

It may be necessary to increase the percentage yield of diesel 
fuel from crude oil to meet demands if diesel powered passenger cars 
achieve increased sales penetration. To assess the performance prop- 
erties of products that might be produced to meet this increased 
demand, tests were conducted with diesel fuels of varying 10 percent 
recovered point (365 to 520°F) (185 to 271°C), 95 percent recovered 
point (520 to 750°F) (271 to 399°C) and aromatics content (15 to 40 
percent) in U.S. and European light- and heavy-duty engines. The 
effects on emissions, power and fuel consumption were relatively 
small indicating that fuels within the range tested provide satisfac- 
tory performance. 


43657 Potential passenger car demand for diesel fuel and refining 
implications. Barry, E.G.; Ramella, A.; Smith, R.B. Warrendale, PA; 
Society of Automotive Engineers (1977). 10p. (CONF-770205—33). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 
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Development and efficient utilization of our natural energy 
resources are receiving national attention. One major user of energy 
is the transportation industry. In 1975, the United States Govern- 
ment enacted the Energy Policy and Conservation Act which has a 
section aimed at improving automobile efficiency. One approach 
being considered to reduce passenger car energy demand is the use 
of diesel engines instead of gasoline engines. Results are presented of 
a study exploring the potential passenger car demand for diesel fuel 
and the implication of this demand on the petroleum industry 
processing requirements. In addition, an evaluation of the relative 
economy, performance and emissions of diesel-powered cars versus 
gasoline-powered cars is presented. An estimate of the net energy 
utilization in terms of both miles traveled per barrel of crude and 
crude savings for various degrees of diesel engine penetration in the 
automobile market is given. For example, if in the distant future 
diesels comprise 35 to 40 percent of the car population, there could 
be a 9 to 10 percent increase in passenger car mileage at constant 
crude oil consumption or a 31/2 to 4 percent reduction in crude oil 
usage at constant passenger car mileage. It is also noted that the 
refining industry will incur costs associated with the shift to process- 
ing larger quantities of diesel fuel and that this may result in a 
— in the current cost advantage of diesel fuel compared to 
gasoline. 


43658 Upgrading synthetic gasoline. Ward, D.J. (to Universal 
Oil Products Co.). US Patent 4,013,737. 22 Mar 1977. Filed date 16 
Jun 1975. 10p. 

Gasoline synthesized from carbon monoxide and hydrogen is 
contacted with a solid phosphoric acid catalyst to improve the 
octane number of the gasoline. 


MATERIALS 


METALS AND ALLOYS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 42666, 43487, 43748, 43853 


(AGARD-CP—200) Advanced fabrication techniques in 
powder metallurgy and their economic implications. (Advisory Group 
for Aerospace Research and Development, 92 - Neuilly-sur-Seine 
(France)). Nov 1976. 266p. (In French and English). (CONF- 
7604116—). Dep. NTIS (US Sales Only), PC A12/MF A011. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

Both technological and economic achievements of powder 
metallurgy techniques are covered. The first part of the meeting was 
concerned with the production of powders; the second part with 
state-of-the-art techniques for consolidation of titanium and superal- 
loy powders to near net shapes. Ten separate abstracts were pre- 
pared for ERA. (GHT) 


43660 (AGARD-CP—200, pp P.1.1-P.1.13) Production of titan- 
ium alloy powders by fusion-cen' under vacuum. Decours, J.; 
Devillard, J.; Sainfort, G. (CEN, Grenoble, France). Nov 1976. (In 
French). 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

A procedure is presented for the fabrication of the alloy 
powders TA6V and TA6ZSD. They were prepared by centrifuga- 
tion fusion under electron bombardment. An apparatus of industrial 
capacity for the production of metallic powders is described and the 
characteristics of the powders fabricated are discussed. Some mas- 
sive pieces were formed by fritting and hot spinning between 850 
and 1100°C. The structures and mechanical ——— of the densi- 
fied products were compared before and after thermal treatment. 


43661 (AGARD-CP—200, pp P.4B.1-P.4B.9) Advancements in 
and 


superalloy powder production Fiedler, L.J. (Avco 
Lycoming Div., Stratford, CT). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

A program was initiated to reduce the cost of fabricating 
superalloy turbine engine components through the utilization and 
improvement of powder metallurgical techniques. To date, investi- 
gations have been conducted on both powder production and 
powder consolidation. Specifically, it was demonstrated that the cost 
of powder production could be significantly reduced at the expense 
of small property changes through the use of virgin materials and 
powder revert during melting, minimizing inert handling, and the 
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use of coarser mesh fractions. Relative to consolidation, it was also 
shown that ceramic molds can be used to produce near net capes 
parts by direct HIP or by sinter — HIP techniques. The verifica- 
tion of these processes is currently in progress through the fabrica- 
- and evaluation of a full-scale turbine disc with an integral stub 
shaft. 


43662 (AGARD-CP—200, pp P.6.1-P.6.6) Rene’ 95 powder met- 
allurgy opportunities for gas turbine applications. Arnold, D.B. (Gen- 
eral Electric Co., Cincinnati). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

Rene’ 95 is a wrought nickel-base alloy developed by General 
Electric under United States Air Force sponsorship. It is considered 
the strongest of the commercially available alloys for turbine and 
compressor disks, shafts, rotating seals, and related parts, operatin; 
at temperatures up to 1200°F (Figure 1). To date, over 700, 
pounds of double vacuum melted Rene’ 95 have been produced and 
used by General Electric for applications in various development 
and demonstrator engines. The alloy has been made commercially 
available to any source within the free world. 


43663 (AGARD-CP—200, pp SC.7.1-SC.7.16) Powder fabrica- 
tion of fibre-reinforced superalloy turbine blades. Mazzei, P.J.; Van- 
drunen, G.; Hakim, M.J. (Westinghouse Canada Ltd., Hamilton, 
Ont.). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

Westinghouse ada is — a program to develop a 
high temperature composite material and the fabrication processes to 
produce composite turbine vanes and blades for advanced industrial 
gas turbine engines. Blade and vane designs suited to the composite 
material are part of the overall program. The composite system 
includes the starting matrix, Mar M200 nickel base superalloy 
powder, and the fibre, tungsten-2 thoria wire (0.5 mm diameter). The 
main objective is to develop a composite material for blades and 
vanes to withstand temperatures of 1100°C with potential to 1200°C. 
Processes under development include: (1) a chemical vapour deposi- 
tion process to deposit continuously hafnium carbide or hafnium 
nitride diffusion barrier coatings on the tungsten wire, (2) composite 
monolayer stacking techniques, and (3) hot isostatic pressing to form 
the consolidated net or near-net composite shapes. ion a materials 
viewpoint, the program is investigating the limitations imposed by: 
(a) matrix-fibre interaction during fabrication and service exposure; 
(b) dimensional changes as a result of thermal cycling; (c) oxidation 
and hot corrosion requirements. Fabrication limitations center 
around consistently producing the desired fibre placement and 
volume fractions in blade and vane shapes. 


43664 (AGARD-CP—200, pp P.10.1-P.10.14) High-strength 
powder-metallurgy cobalt-base alloys for use up to 650°C. Drapier, 
J.M.; Viatour, P.; Coutsouradis, D.; Habraken, L. (Centre de Re- 
cherches Metallurgiques, Liege). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

The aim of the study was to ascertain the possibility of 
obtaining high strength levels at intermediate temperatures in experi- 
mental cobalt-base alloys prepared by powder a (P/M) 
techniques. The first part of the work concerned P/M grades 
containing (in wt. percent) 10 to 15 percent Ni, 20 percent Cr, 10 
percent Mo and up to 1.8 percent C, strengthened mainly by solid- 
solution effects and precipitation of carbides. The second part dealt 
with P/M grades containing (in wt. percent) 16 percent Cr, 3 to 5 

rcent Mo, 5 percent Ti and less than 0.1 percent C strengthened 
y solid-solution effects and precipitation of the ordered f.c.c. y'-Cos 
Ti intermetallic compound. Prealloyed powders sizing less than 500 
pm were prepared by Nz atomization and, for some of the Ti- 
containing grades, by the rotating electrode process. After consoli- 
dation by hot extrusion of canned powders, the alloys were hot 
worked by rolling or swaging and subjected to a final aging treat- 
ment. At the present stage of the work, ultimate tensile strengths up 
to 1850 MN/m? at room temperature and 1350 MN/m? at 
650°C(1200°F) were obtained in the y'-Cos Ti strengthened alloys. 
Relationships between microstructures and mechanical properties 
are discussed in terms of the powder characteristics, and the extru- 
sion and subsequent hot-working and aging conditions. 


43665 (AGARD-CP—200, pp P.11.1-P.11.7) Comparative evalu- 
ation of forged Ti—6AI—4V bar made from shot produced by the REP 
and CSC Vaughan, R.F.; Blenkinsop, P.A.; Morton, P.H. 
(Imperial Metal Industries (Kynoch) Ltd., Birmingham, Eng.). Nov 
1976. 


From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 
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In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

Ti-6AI1-4V shot was obtained from two sources, the Centrifu- 
gal Shot Casting Process (CSC) and the Rotating Electrode Process 
(REP). The chemistry and size distribution of the two types of shot 
were compared prior to an evaluation of the consolidated products. 
Altoy shot billets were produced by hot isostatic pressing (HIP) and 
the mechanical properties of as-HIP and as-HIP + forged/rolled 
material compared. The two types of shot behaved in a similar 
manner and generally produced microstructures, tensile and fracture 
toughness properties similar to cast and wrought material. However, 
the low cycle fatigue behaviour of the consolidated material was 
inferior to that observed in the conventional product. Internal fa- 
tigue origins were found to be associated with defects in the shot and 
in general the degree of scatter was higher and fatigue strengths 
were lower than in conventional material of a similar section size. 


43666 (AGARD-CP—200, pp SC.8.1-SC.8.12) Some comments 
on the mechanical properties of HIP titanium. Keinath, W. (Messer- 
schmitt-Boelkow-Blohm, Ottobrunn, Ger.). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

Titanium users are interested in HIP processing because of 
the potential cost savings in producing intricately shaped parts. The 
feasibility of fabricating complicated shapes in a one-step — has 
already been proven. However, fabrication techniques have to be 
optimized in order to obtain high mechanical properties without 
sacrificing economy. It is the purpose of this short contribution to 
discuss briefly the mechanical properties of HIP titanium TiAl6V4 
produced under different conditions and to investigate the factors 
which influence the fatigue values. 


43667 (AGARD-CP—200, pp SC.9.1-SC.9.6) Hot isostatic 
pressing of Ti—6Al—4V powder forging preforms. Peebles, R.E. 
(General Electric Co., Evendale, OH). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

A condensation of the results obtained from an Air Force 
Materials Laboratory sponsored contract, of the same title (F33615- 
72-C-1449), is reported in this paper. Data are presented concerning 
powder characterization, hot isostatic pressing (HIP) parametric 
studies, producing and forging HIP preforms, and the determination 
of many mechanical properties from forgings as well as as-HIP 
material. The results of the mechanical property testing are com- 
pared to those of the conventional cast and wrought approach as 
well as to each other. The economics of forging powder preforms 
and of using the alloy in the as-consolidated (by HIP) are discussed 
as well as current problems. 


43668 (AGARD-CP—200, pp SC.10.1-SC.10.5) Weldability of 
hot isostatically pressed prealloyed titanium 6Al—4V powders. Gei- 
sendorfer, R.F.; Clark, L.P.; Greenfield, M.A. (Air Force Materials 
Lab., Wright-Patterson AFB, OH). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

Two prealloyed Ti 6Al-4V powder shapes were investigated: 
REP spherical powder (Nuclear Metals, Inc.) and H/DH irregular 
powder (Numec). Both types were evaluated after 3 different time- 
temperature-pressure HIP combinations. In addition, a fourth HIP 
cycle above the beta transus was conducted with spherical powder 
only. Welding was conducted on as-compacted material using the 
bead-on-plate gas tungsten arc technique with full penetration and 
constant weld parameters. Weldments were evaluated by bend, 
tensile, and toughness testing in conjunction with radiographic and 
metallographic techniques. 


43669 (AGARD-CP—200, pp P.12.1-P.12.8) Near-net powder 
metallurgy airframe structures. Witt, R.H. (Grumman Aerospace 
Corp., Bethpage, NY). Nov 1976. 

From 42. meeting of the AGARD structures and materials 
panel; Ottawa, Canada (4 Apr 1976). 

In Advanced fabrication techniques in powder metallurgy 
and their economic implications. 

Interest in Powder Metallurgy (P/M) for titanium airframe 
parts has been directed toward reduction or minimization of the 
acquisition cost of titanium alloy parts such as those produced from 
machined forgings or plate. As a result, efforts are being directed 
primarily toward the use of P/M techniques to produce near-net 
shapes. Most airframe parts with large potential cost savings have 
deep pockets and cannot be easily densified to close to final dimen- 
sion using conventional powder metallurgy processes (e.g., cold 
press-sinter, hot pressing). This paper deals primarily with results of 
studies related to this challenge and the following approaches: cold 
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isostatic pressing (CIP) and sintering to produce high-density pre- 
forms for subsequent hot forging to full-density, near-net shapes; hot- 
pressing (HP) of shapes; hot isostatic pressing (HIP) to full-density, 
near-net shapes in a one-step operation. The primary titanium alloys 
investigated in such work have been Ti-6A1-4V and Ti-6A1-6V-2Sn. 
Advantages, disadvantages, technological and economic consider- 
ations are summarized for each approach and potential future air- 
frame applications are presented. 


43670 (BDX—613-1666(Rev.)) Brazing titanium 


structures. 
Final report. Pressly, H.B. (Bendix Corp., Kansas City, Mo. (USA)). 
Mar 1977. Contract EY-76-C-04-0613. 22p. Dep. NTIS, PC A02/MF 
AOl. 


A vacuum furnace brazing process using Ag-5A1-0.5Mn braz- 

ing alloy has been developed for joining titanium alloy Ti-6Al-4V 
structures. Lap-shear strengths of the braze joints and the effects of 
the — thermal cycle on the tensile and bending properties of 
mill-annealed Ti-6Al-4V alloy sheet are reported. Nondestructive 
test methods were evaluated for detecting defects in these braze 
joints. 
43671 (LBL—4980) Preparation of suboxides in the Ti—O 
system by reactive sputtering. Geraghty, K.G.; Donaghey, L.F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1976. Contract W-7405-ENG-48. 22p. (CONF-760415—4). Dep. 
NTIS, PC A02/MF A0O1. 

From International conference on metallurgical coatings; San 
Francisco, California, United States of America (USA) (5 Apr 1976). 

The preparation of non-stoichiometric TiO/sub x/ films by 
reactive sputtering of titanium in an argon-oxygen plasma was 
studied in a rf diode sputtering system at 2 keV bias voltage. The 
properties of titanium oxide films deposited from oxidized and non- 
oxidized Ti targets were explored to determine the composition of 
the deposited - oly The mole fraction of oxygen, x, in the deposit- 
ed films was determined from a combined analysis of deposition rate, 
substrate density, and uv and IR spectra. The results indicate that 

hases with x = 0, 1.0, and <1.6 (the Magneli phases and TiOz), can 
readily produced during reactive sputtering in argon plasmas 
containing an oxygen mole Bente in the —_ from 0 to 0.15. The 
deposition of suboxide phases other than aTiO/sub 5/, TiO/sub +- 
oie TiO/sub 2-5/ required stringent control of the processing 
variables. 


43672 (LBL—5791) Effect of heat treatments on the mechanical 
properties of CuNiFe spinodal alloys. Kubarych, K.G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1976. Con- 
tract — 74p. Dep. NTIS, PC A04/MF AO1. 

esis. 

Non-conventional heat treatments were designed to produce 
spinodal microstructures in two CuNiFe alloys for the improvement 
of mechanical properties with a reduction in total aging time. The 
microstructures were characterized by measuring the Curie tempera- 
ture to determine the composition of the NiFe rich phase and by 
TEM to measure the spinodal wavelength. In most cases the material 
failed intergranularly. However, it was only after the longer aging 
times that any discontinuous grain boundary coarsening was ob- 
served. The measured yield strength of both alloys was found to be 
proportional to the difference in lattice parameter between the two 
phases and independent of wavelength and nearly independent of 
volume fraction. The calculated values for the yield strength using 
Dahigren’s theory is shown to be in complete agreement with the 
measured values for the yield strength. 


43673 (SAND—76-0647) Deposition of mobile-ion free alumi- 
num and aluminum alloy films for high stability MOS gate structures. 
Sharp, D.J.; Castillo, F.; McCabe, W.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Mar 1977. Contract EY-76-C-04-0789. 22p. Dep. 
NTIS, PC A02/MF AO1. 

Gate voltage instabilities in MOS devices have been attribut- 
ed primarily to mobile ion impurities in the SiO: dielectric. These 
impurities are shown not to originate during thermal gate oxidation, 
but during subsequent contamination at the onset of evaporation for 
gate metallization. This paper describes the use of rf induction- 
heated crucible evaporation in conjunction with a new and practical 
approach for deposition of either aluminum or aluminum + ee for 
= purity gate-metallization, yielding devices which consistently 
exhibit mobile ion densities of 5 x 10°/cm? or less. This corresponds 
to a marginally detectable 0.05 volt shift in flat band voltage for an 
MOS capacitor with a 1000 A SiO, dielectric. Techniques are 
described in which large charges of evaporant (40 gms) were puri- 
fied prior to evaporation by fractionation at 1150°C. Volatile ele- 
ments such as K, Na, and Li are shown to rapidly distill from the 
source melt prior to aluminium evaporation. Data are also presented 
which compare these results to those obtained using tungsten fila- 
ment evaporation on gate oxides. Triangular voltage sweep voltam- 
metry was used to measure mobile ion density and the sul uent 
purification 4 ga during fractionation of aluminum. Silicon/SiO2/ 
metal dot MOS capacitor structures were used for the evaluation, 
and the Faradaic contribution of ion movement during capacitor 
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charging was related to ion concentration. The additional use and 
adaptability of this technique for single source deposition of alloys of 
silicon and aluminum for device metallization is also discussed. 


(UCID—17368) Fabrication of mandrels for making ten 

micron thick gold discs for the Target Fabrication Group of Y- 

Division. Tindall, W. (California Univ., Livermore (USA). Lawrence 

Livermore Lab.). 6 Jan 1977. Contract W-7405-ENG-48. 7p. Dep. 

NTIS, PC A02/MF A0Ol. 

is paper describes the design and fabrication of a unique 

silicon substrate on which gold is sputtered. It produces a finished 

and eliminates the need for any etching or other p ing. 

veral different sizes of gold dots and donuts from 50 to 7 

microns diameter by 10 microns thick have been made and the 

process appears to be quite successful. 


43675 (UCRL—50016-76-4, pp 5-9) Cryoforming evaluation 
er ea Dec 1976. 
echanical Engineering Department. Quarterly rt, 

October—December 1976. = 

Various pure materials were examined to see if the cryogenic- 
forming process produces higher strength materials than room- 
temperature forming. The results of experiments comparing the 
strengths of nickel samples formed at cryogenic and room tempera- 
tures are reported. 


43676 (HB—5450) Boronizing in a boron trichloride atmosphere. 
Pchelkina, M.A.; Lakhtin, Yu.M. Translated from Metalloved. Term. 
Obrab. Met.; No. 7, 40-42(Jul 1960). 2p. Henry Brutcher Technical 
Translations, Altadena, CA. 
The practicability of gas boronizing at 700 to 750°C in a 
BCl;H:z atmosphere is demonstrated. The recommended boronizing 
rocedure is temperature, 850°C, holding time, 3 to 6 hr, ratio of 
ron trichloride to hydrogen, about 0.05. With increasing carbon 
content, the amount of FeB in the diffusion layer dec , and so 
did the hardness of both FeB and FeBz2. 


43677 Strain-hardening of spheroidized high carbon steels. 
Anand, L.; Gurland, J. (Brown Univ., Providence). Acta Metall.; 24: 
No. 10, 901-909%(Oct 1976). 

The strain-hardening behavior of spheroidized steels is exam- 
ined in terms of continuum and quasi-continuum models based on the 
requirement that continuity be maintained at various boundaries in 
the two-phase polycrystals. For plastic strains up to 3.5 percent the 
increase in the flow stress appears to be composed of contributions 
arising from dislocations stored in the material for statistical and 
geometrical reasons and from an average back stress predominantly 
due to the presence of the unrelaxed plastic strain discontinuity 
between the ferrite matrix and the cementite particles. The latter 
contribution, which is a large fraction of the total strain-hardenin; 
increment, increases rapidly with strain up to a plastic strain of 3. 

t and remains approximately constant thereafter. The attain- 
ment of the maximum value of the back stress corresponds to the 
observed transition in the overall strain-hardening rate (‘double-n” 
behavior). The experimentally determined components of the har- 
dening increment due to the geometrically necessary dislocations 
agree well with the predictions of Ashby’s theory. At strains greater 
than 3.5 percent, the average back stress remains approximately 
constant, and the geometrically necessary dislocation density in- 
creases only slightly with strain. This result indicates a deviation 
from Ashby’s theory, which predicts a continuous increase of this 
dislocation population with strain. The strain-hardening increments 
at these strain levels, therefore, appear to be controlled mainly by 
= increase in the statistical dislocation population. 9 figures, 3 

es. 


43678 Sintering studies of rare-earth iron laves phase magnetos- 
trictive Malekzadeh, M.; Dariel, M.P.; Pickus, M.R. 
(Univ. of California, Berkeley). Mater. Res. Bull.; 11: No. 11, 1419- 
1423(Nov 1976). 

Powder metallurgical techniques were used to prepare high- 
density rare-earth iron Laves phase-based magnetostrictive alloys. 
The rare-earth content of the alloys must be in excess of the 
stoichiometric composition in order to prevent the formation of 
oxygen-stabilized intermetallic compounds. Solid-state sintering 
leads to low-density products. High density can be achieved by 
employing a liquid-phase sintering approach. The magnetostrictive 
properties of the sintered products are comparable to those reported 
on cast samples. 5 figures. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 42666, 43694, 43698, 43699 


43679 (CONF-7609106—4) Detection of delta-ferrite to sigma 
transformation techniques involving ferromagnet- 
ic colloid, color etching, and analysis. Gray, R.J.; Sikka, 
V.K.; King, R.T. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AOI. 
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From AIME fall meeting; Niagra Falls, New York, United 
States of America (USA) (20 Sep 1976). 

The mechanical properties of ferrite-containing austenitic 
stainless steel base metal and weldments are usually adversely affect- 


ed b longed exposure to temperatures in the 482 to 900°C (900 
- 1655°F) range. One fe 


cause of the property alteration is related to 
he transformation of relatively ductile delta-ferrite to less ductile 
sigma-phase. Attempts to identify sigma and delta-ferrite phases by 
color staining techniques alone are well documented; however, the 
results are often questionable due to the difficulty in maintainin 
consistent color identifications. This investigation is concerned wit 
the microstructural responses of the ferromagnetic delta-ferrite 
phase and the etic sigma-phase to a ferromagnetic iron 
colloid in a magnetic field. Such positive or negative responses of 
the two phases to the colloid offer a more definitive identification. 
With this technique, the identification of small amounts of these 
phases in the microstructure is limited only by the highest magnifica- 
tion and resolution of the optical microscope. The procedure is 
substantiated in this metallographic study with microprobe analysis 
and color metallography. Several examples of the correlative use of 
these three techniques in identifying varying amounts of delta-ferrite 
yields sigma transformation are presented. 


43680 (LA—6764-MS) Evidence that alpha-phase plutonium is a 
9R martensite. Sandenaw, T.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1977. Contract W-7405-ENG-36. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

We est that there may be different precursors of the 
alpha phase of plutonium in the martensitic delta yields a transfor- 
mation, d ing upon whether the metastable delta-phase alloy is 
com or cooled below ambient. The precursors may be either 
the orthorhombic (y) phase, which is observed, or an hcp structure 
which can transform —_ to alpha. We postulate that the marten- 
sitically formed alpha p of plutonium (delta yields a or B yields 
a) has the characteristics of a modified 9R martensite. The develop- 
ment of such a structure can explain the anomalous low-temperature 

a property behavior of both a-Pu and its delta-phase stabi- 
lized loys. 


43681 (LBL—5188) Effects of strength and grain size on near- 
threshold fatigue crack growth in ultra-high strength steel. Ritchie, 
R.O. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jun 1976. Contract W-7405-ENG-48. 11p. (CONF-770601—2). Dep. 
NTIS, PC A02/MF AOl1. 

From 4. international conference on fracture; Waterloo, 
Canada (19 Jun 1977). 

Fatigue tests were performed on ultra-high strength steels to 
assess (i) the influence of strength at constant grain size, and (ii) the 
influence of in size at constant strength, on threshold stress 
intensity and near-threshold crack pr pagation rates. The results 
constitute part of a larger program of research to characterize the 
microstructural influences on fatigue crack propagation at growth 
rates less than 10-° mm/cycle in an attempt to provide a basis for the 
design of alloys resistant to low growth rate fatigue failure. 


43682 (LBL—5787) Influence of retained austenite on the thick 
section mechanical of a commercial low alloy ultra-high 
strength steel. Horn, R.M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 162p. 
Dep. NTIS $6.75. 

Thesis. 


The relationships between microstructure, mechanical, and 
fracture properties were investigated for thick sections (up to 15 cm) 
following air cooling and tempering in a silicon-modified 4340, 300- 
M. This steel, which has high pearlite hardenability achieves high 
strength levels after very slow cooling. Slow cooling also leads to 
high levels of retained austenite (up to 30 percent). Properties were 
determined for microstructures equivalent to those developed 
through air cooling and tempering of 2.5, 5.0, 10.0 and 15 cm thick 
plates. Simulated slow cooling was performed on small specimens to 
model the thicker sections. Fracture toughness and Charpy V-notch 
behavior were used to evaluate fracture properties while both round 
and flat tensile specimens were used to measure mechanical proper- 
ties. Emphasis was placed on determining the role of the austenite on 
these properties. The morphology, amount, and mechanical stability 
of the austenite were characterized using transmission electron mi- 
croscopy and magnetic saturation techniques. It was found that the 
stability of the austenite, which changed with tempering treatment, 
had a major influence on the fracture properties. Specifically, if the 
austenite was stable the material had good fracture resistance, while 
if the austenite was unstable the fracture toughness was poor. Desta- 
bilization of the austenite after tempering was found to be associated 
with tem martensite embrittlement. Finally, it was found that 
for 300-M there was an optimum slow cooling rate which led to a 
good combination of strength, ductility and fracture resistance. 


43683 (LBL—6046) Microstructue and mechanical properties of 
AISI 4340 steel modified with aluminum and silicon. Bhat, M.S. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 
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1977. Contract W-7405-ENG-48. 172p. Dep. NTIS, PC A08/MF 
AOl. 


Thesis. 

The influence of additions of aluminum and combinations of 
aluminum and silicon to AISI 4340 steels was investigated. The 
mechanical properties such as strength, fracture toughness (K/sub 
Ic/), and impact toughness (C/sub v/) were obtained for the modi- 
fied steels in the quenched and tempered condition. The microstruc- 
ture was characterized using optical and transmission electron mi- 
croscopy. The fracture surfaces and inclusions were characterized 
using scanning electron microscopy and an energy dispersive —_- 
sis of x-rays unit. It was observed that the softening which normally 
occurs on tempering AISI 4340 steel was retarded by additions of 
either aluminum or combinations of aluminum and silicon. The effect 
of aluminum on the tempering reactions in steel appeared to be 
similar to that of silicon. The tempered martensite embrittlement 
phenomenon in AISI 4340 steel occurred at higher tempering tem- 
peratures in the presence of silicon and/or aluminum. Significant 
improvements in the strength and toughness of quenched and tem- 
pered 4340 steel were obtained through silicon and/or aluminum 
additions. An attempt was made to correlate microstructure with the 
observed mechanical properties. The fracture surfaces features asso- 
ciated with the initiation of fast fracture for all the heat treated 
conditions investigated indicated that the operative fracture mode 
was complex. 


43684 (SAN—326-38-X6) Subgrain refinement strengthening. 
Annual report, October 1, 1975—September 30, 1976. Klundt, R.; 
Schmidt, C.; Sherby, O. (Stanford Univ., Calif. (USA). Dept. of 
Materials Science and Engineering). 1976. Contract EY-76-S-03- 
0326-038. 104p. Dep. NTIS, PC A06/MF AO1. 

A study of subgrain refinement strengthening in ferritic alloys 
was performed. The alloys were selected from two groups: model 
alloys and alloys from the LMFBR advanced alloy development 
program. E-Brite 26-1 was selected as the model ferritic alloy. HT-9 
and EM-12 were the advanced alloys selected for evaluation; how- 
ever, the investigation of EM-12 was terminated since it was 
dropped from the advanced alloy development program. Torsion 
and compression tests were employed to study the influence of the 
subgrain structure on the mechanical properties of these alloys. 
These two forms of deformation are used to achieve the large strains 
necessary to study the development of subgrains. The E-Brite 26-1 
was tested in torsion to very large strains to study the changes 
occurring in the — size, dislocation density, and subgrain 
boundary perfection. Compression testing was employed to establish 
the relationship between strain rate and flow stress. In addition, 
strain rate change tests were performed in compression to evaluate 
the stress-strain rate relationship under constant structure conditions. 
Transmission electron microscopy studies have revealed that a well 
developed substructure is present in the HT-9 alloy following heat 
treatment. Subsequent torsion tests at a temperature of 700°C and a 
strain rate of 6 x 10~*s~ have shown that the refined substructure 
can have a significant influence on the flow stress of the alloy. 


43685 (Y/DA—7018(Rev.)) Hydrogen transport phenomena in 
uranium-0,75% titanium alloy. Powell, G.L. (Oak Ridge Y-12 Plant, 
Tenn. (USA)). 5 May 1977. Contract W-7405-ENG-26. 20p. Dep. 
NTIS, PC A02/MF AO1. 

Measurement of the equilibrium constant for the reaction 
between Hz and U-0.75 Ti alloy and of the diffusion coefficient of 
hydrogen in U-0.75 Ti alloy at elevated temperatures is described. 
The diffusion coefficient was found to decrease with decreasing 
temperature in a manner similar to that reported for uranium. The 
equilibrium constant for this reaction, however, increased with de- 
creasing temperature. 


43686 Concerning the question of recovery before recrystalliza- 
tion. Williams, R.O. (Oak Ridge National Lab., TN). Scr. Metall.; 10: 
661-662(1976). 

In a recent investigation, Haessner and Hoschek have given 
some very interesting results on minor alloy additions and the stored 
energy for rolled copper crystals. They interpreted their results as 
showing, for example, that 200 ppM Ag reduced the stored energy 
by 70 percent. The purpose of this paper is to point out an alternate 
interpretation of their results; an interpretation that appears more 
probable and which supports certain of our earlier conclusions. 


43687 Valence-change transitions in rare-earth compounds, Ko- 
charyan, A.N.; Khomskii, D.I. (P. N. Lebedev Physics Institute, 
USSR Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: 
No. 2, 404-409(Aug 1976). 

The effect of exciton phenomena on the properties of local- 
ized impurity states and on the characteristics of electronic phase 
transitions with change of valence in rare-earth metals and com- 

unds is considered. It it shown that Coulomb interaction between 
ocalized f-electrons and conduction electrons may broaden the 
narrow f-levels; this broadening depends (in contrast to the width of 
the virtual levels in the Anderson model) on the position of the Eo 
level with respect to the Fermi energy; the width is maximal at 
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E,=€/sub F/. It is shown that if this effect is taken into account the 
f-level near €/sub F/ may become stabilized and states with an 
intermediate valence may arise. In this case two consecutive phase 
transitions of the y-a-a’ type can occur in Ce under pressure. The 
influence of compressibility of the lattice is taken into account. The 
shapes of the chase diagrams of substances like Ce or SmS are 
discussed qualitatively. 


43688 Phase transition in holmium “in terms of the 

field”. Belovol, V.S.; Finkel’, V.A. (Physico-technical Institute, 
Ukrainian Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 
44: No. 3, 554-555(Sep 1976). 

An x-ray diffraction study of the crystal structure of holmium 
at 77—292 K is carried out in magnetic fields up to 16 kOe. At 
T=77 K and H=9 kOe a discontinuous change occurs in the crystal 
lattice parameters (Aa<0, AC<0). This first-order phase transition 
“in terms of the magnetic field” is ascribed to the distortion of the 
helicoidal antiferromagnetic structure. 


X-ray K-line shifts in metallic europium and samarium in 
the 77—1000 K range. Sovestnov, A.E.; Ryl'nikov, A.S.; Sumbaev, 
O.1.; Shaburov, V.A. (B. P. Konstantinov Institute for Nuclear 
Physics of the Academy of Sciences of the USSR, Leningrad). Sov. 
Phys. - JETP (Engl. Transl.); 44: No. 3, 586-587(Sep 1976). 

The shifts in the x-ray K lines of metallic Eu and Sm have 
been measured in the following phase transition regions: the antifer- 
romagnetic—paramagnetic transition, the structural transition 
aSmyieldshcp, and the transition involving A-anomaly in the heat 
capacity. The size of the shifts permits one to conclude that none of 
these transitions is associated with a change of more than 0.07 
electron/atom in the number of 4f electrons. 


43690 Self-consistent pseudopotential calculations for the ideal 
(001) surface of Nb. Louie, S.G.; Ho, K.; Chelikowsky, J.R.; Cohen, 
M.L. (Department of Physics, University of California, and Materi- 
als and Molecular Research Division, Lawrence Berkeley Laborato- 
ry, Berkeley, California 94720). Phys. Rev., B; 15: No. 12, 5627- 
5635(15 Jun 1977). 

A nonlocal self-consistent pseudopotential scheme is em- 
ployed to calculate the electronic structure of the ideal (001) surface 
of Nb. Charge densities, electronic local density of states, and the 
two-dimensional band structure for the surface are presented and 
discussed. Prominent surface bands and surface resonances are iden- 
tified and analyzed throughout the two-dimensional Brillouin zone. 
The projected Nb bulk band structure on the (001) surface is also 
obtained. Surface states of different angular momentum character 
are found to exist over a wide “~~ of energies and over different 
portions of the two-dimensional Brillouin zone. Our calculations 

redict strong surface features in the density of states in the range 
2 eV above the Fermi energy. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 42541, 42546, 42949, 43016, 
43028, 43186, 43251, 43662, 43666, 43677, 43681, 43682, 43684 


43691 (BNL-NUREG—S50601) Correlation of high and low- 
cycle fatigue data for solution-treated Type 304 stainless steel. Soo, P.; 
Chow, J.G.Y. (Brookhaven National Lab., Upton, N.Y. (USA)). 
— 1977. Contract EY-76-C-02-0016. 26p. Dep. NTIS, PC A03/MF 
AOl. 

High-cycle fatigue data for solution-treated Type 304 stainless 
steel were generated under load-controlled conditions and compared 
with available strain-controlled, low-cycle information from the 
literature. Although there are significant differences between the 
two procedures with respect to the initial stress-strain history, it is 
shown that a good correlation may be obtained if stress-to-strain and 
strain-to-stress conversions are made with the aid of cyclic stress- 
strain curves. Using this technique, fatigue curves were obtained 
between 72 and 1100°F for failures in the range of 10? to 10° cycles. 
Carbide precipitation, either during test or during pretest thermal 
aging, will result in an increase in fatigue — when compared to 
the solution-annealed state, but the magnit of the strength in- 
crease is likely to be reduced upon continued aging. Several tests run 
at an ultrasonic frequency (20,000 Hz) gave questionable results 
because of rapid temperature increases induced by internal friction 
and, also, because of the probability of very localized deformation 
within the sample. 19 figures, 3 tables, 4 references. 


43692 (CEGB-RD/B/N—3719) Some observations on cavitation 
and its effects in liquid sodium. Dayer, N.F. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Oct 
1976. 28p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

vitation experiments using a vibrational technique in 
sodium in the temperature range 150°C to 460°C have shown a 
number of interesting features. Perhaps the most important of these 
are the observations on the way in which the ‘steady state’ erosion 
rate of stainless steel was found to vary with temperature; a peak 
erosion rate was observed at 215°C. Cavitation inception was found 
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to occur more readily at higher temperatures than expected; this is 
attributed to a gas effect which in this case was associated with the 
test method. Observations are also rted on cavitation noise and 
on the cavitation damage of Types 316 and 321 steels in sodium. 


43693 (DP-MS—76-63) Effects of helium on mechanical proper- 
ties of Armco iron. Donovan, J.A. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract E(07- 
2)-1. 19p. (CONF-7609 106—5). . NTIS, PC A02/MF AOl1. 

rom AIME fall meeting; Niagra Falls, New York, United 
States of America (USA) (20 Sep 1976). 

Helium was charged into Armco iron by the decay of dis- 
solved tritium. The effect of helium on the mechanical —— 
was measured as a function of temperature. Five at. pp lium 
degraded the mechanical properties at temperatures greater than 

°K. Intergranular cracks formed in both strained and unstrained 
portions of the specimen at a temperature of about 1000°K but onl 
in the strained portion at a temperature of about 800°K. Hi 
temperature embrittlement — to be caused by stress-assisted 
growth of helium bubbles. maximum in strength caused by 
dynamic strain aging at about 470°K that occurs in steels was absent 
in Armco iron that contained tritium and helium. The reason for this 
absence is not clear, but helium and tritium interacting with the 
carbon and nitrogen may have an influence on the strength maxi- 
mum. 


43694 (LBL—5749) Tensile properties and deformation-induced 
transformations in metastable austenitic Goeser, G.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1976. Contract W-7405-ENG-48. 63p. Dep. NTIS, PC A04/MF 
AOl. 

Thesis. 

Single crystal tensile specimens of Fe-15Cr-15Ni (wt. per- 
cent), a metastable austenite, have been made in four different tensile 
orientations and strained to fracture at two temperatures between 
M/sub d/ and M/sub s/. The amount of transformation to strain- 
induced bcc martensite which proceeds concurrently with plastic 
strain is recorded at each orientation. The specimens tested at the 
lower temperature exhibit a higher strain- ening rate and a much 
higher rate of transformation to martensite with strain than speci- 
mens of identical orientation strained et a temperature 80°C higher. 
The strain-hardening behavior of those specimens tested at the lower 
temperature, with significant martensitic transformation occurring, is 
seen to be a combined effect of normal fcc, orientation-dependent 
strain-hardening behavior (as exhibited by the specimens tested at 
the upper temperature) and the superposition of strain-hardening 
behavior due to the presence of the harder martensitic phase. 


43695 (N—76—31340) Vacuum fatigue fracture of Ti—6AI-4V. 
Wanhill, RJ.H; Doeker, H. (Nationaal Lucht- en 
Ruimtevaartlaboratorium, Amsterdam (Netherlands)). Feb 1975. 
26p. (NLR-MP—75006-U). NTIS, PC A03/MF AO1. 

Subm-Prepared Jointly with Dfvir, Cologne. 

The fractography of structure-sensitive and structure-insensi- 
tive vacuum fatigue in fine grained Ti—6AI—4V was investigated 
using both scanning electron microscopy and transmission electron 
microscopy of replicas. It is shown that structure-sensitive fatigue of 
fine grained Ti—6Al—4V in vacuum takes place principally by basal 
or near-basal cleavage. It is likely that the cleavage is essentially 
noncyclic, and mechanically rather than environmentally induced. 
The structure-sensitive to structure-insensitive transition correspond 
with a cyclic plastic zone size intermediate between the minor and 
major dimensions of the elongated alpha grains. Cyclic crack growth 
— for structure-insensitive fatigue, as reported by others. 
aut 


43696 (ORNL/TM—5421) Yield surfaces and 
havior of type 304 stainless steel at 


elastic-plastic be- 
room temperature. Liu, K.C. (Oak 
Ridge National Lab., Tenn. (USA)). 28 Feb 1977. Contract W-7405- 
ENG-26. 155p. AT. 

Results are reported for tests in which thin-walled tubular 
specimens of type 304 stainless steel were subjected to selected stress 
histories by ne oe force and torsional moment loadings at 


room temperature. Detailed discussions on experimental techniques 
and test procedures are given. In order to make a systematic study of 
yield surface behavior, four well-defined loading programs were 
selected for these tests. Proportional, or radial, prestress loadings 
were emphasized in the first specimen, while nonproportional pres- 
tress loadings with a systematic change in prestress direction were 
emphasized in the others. Initial and subsequent yield surfaces were 
determined experimentally for each specimen at every occurrence of 
segmental prestress loadings along the given loading path. Stress- 
strain data along prestress loadings were monitored by a small digital 
computer and plotted in the same coordinate system as if all the 
prestress loadings were one continuous loading. Plastic strain trajec- 
tories were calculated from the data and plotted in a specialized 
strain space to facilitate comparison with the corresponding stress 

ths. Results from these tests show that there is a simple correlation 

ween the incremental translation vector of the yield surface and 
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the incremental plastic strain vector under 4 yoy prestress 
loadings. However, the relationship between the two vectors is 
complex under general a —- loadings. Under 
such loadings, incremental translation of the yield surface 

to be directionally ind dent of the instantaneous plastic strain 
increment. Ap tly, the representation of the plastic behavior of 
type 304 stainless steel requires loading-history-dependent descrip- 
tions of subsequent yield surfaces and the motion of these surfaces. 


43697 (RDT-M—5-8T(4-76)) Nickel—molybdenum—chronium 
alloy sheet and plate (ASME SB-434 with additional requirments). 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Apr 1976. Contract W-7405-ENG-26. 10p. RSO. 

The standard covers nickel—molybdenum—chromium alloy 
sheet and plate for nuclear requirements. In addition to the general 
requirements, additional requirements of heat treatment, check anal- 
ysis, number of tests, tension tests, retests, repair by welding, ultra- 
sonic examination, marking, certification, quality assurance and ul- 
trasonic testing are specified. (GHT) 


43698 (RFP—2536) Nonmetallic inclusions in JBK-75 stainless 
steel. Brewer, A.W.; Krenzer, R.W.; Doyle, J.H.; Riefenberg, D.H. 
(Atomics International Div., Golden, Colo. (USA). Rocky Flats 
—_ 14 Mar 1977. Contract EY-76-C-04-3533. 12p. Dep. NTIS 


Stainless steel alloys that are chemically complex, such as A- 
286 or JBK-75, are designed to improve such high-temperature 
properties as strength. This is accomplished by precipitating second- 
ary phases during aging. Such multicomponent systems, however, 
can also produce undesirable phases that are detrimental to forgeabi- 
lity and final mechanical properties. Cast segregation and numerous 
nonmetallic inclusions can have a degrading influence on the tough- 
ness and ductility of the alloy. Several different heats of A-286 and 
JBK-75 were studied, and titanium carbide and/or molybdenum 
carbide [(Ti, Mo)C] plus titanium carbide and/or titanium carboni- 
tride Ti(C,N)-type phases were qualitatively identified as the major 
nonmetallic constituent in these alloys. The common procedure for 
rating the microcleanliness of steels does not classify such carbide or 
carbonitride phases and thus does not — an appropriate means 
of controlling in-process inspection. The results of this study are 
discussed in terms of alternative methods for evaluating the micro- 
cleanliness of superalloys. 


(SAND—77-0122) Dual characteristics of yield and ulti- 
mate strength as applied to two grades of beryllium. Priddy, T.G.; 
Benzley, S.E.; Johnson, R.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Feb 1977. Contract EY-76-C-04-0789. 36p. Dep. NTIS, PC 
A03/MF AOl1. 
Published yield and ultimate biaxial strength data for two 
ades of beryllium are correlated with the use of a macroscopic 
ailure model. Cross sections of the resulting surfaces in three- 
dimensional stress s are drawn to illustrate the expected transi- 
tion from ductile to brittle fracture for triaxial tension states of stress. 
The usefulness of these models to the prediction of fracture in 
ductile materials is discussed. 5 tables, 8 figures, 11 references. 


43700 (HB—9443) Effect of 475° C embrittlement of ferritic 
chromium steels upon the ultrasonic attenuation coefficient and the 
modulus of elasticity. Kraechter, H.; Schneider, H. Translated from 
Materialpruefung; 16: No. 5, 135-137(1974). 12p. Henry Brutcher 
Technical Translations, Altadena, CA. 

Nondestructive determination of the existence or degree of 
embrittlement of ferritic chromium steels is presented. A measuring 
apparatus for determining the extinction coefficient is described. 

esting procedure and results are discussed. The modulus of elastic- 
ity was measured. Changes in elastic modulus and damping coeffi- 
cient for different soaking times are compared with the initial 
condition and the effect of heat treatment. The coefficients of 
extinction and damping, elastic modulus, and Vickers hardness are 
related to the chromium content. 


43701 Elastic properties of face-centered-cubic plutonium. Led- 
better, H.M. (National Bureau of Standards, Boulder, CO); Moment, 
R.L. Acta Metall.; 24: No. 10, 891-899(Oct 1976). 

The three principal elastic constants, C/sub ij/, of fec plutoni- 
um were determined by measuring the ultrasonic wave velocities 
along a near-[110] direction in a single crystal. The elastic anisotropy 
is twice that known for any other fcc metal. The elastic-anisotropy 

roblem is considered by using a general two-body central-force 
interatomic potential. Based on the C/sub ij/, polar plots of the 
wave velocities and Young’s modulus were determined. The C/sub 
ij/ were “averaged” to obtain quasi-isotropic elastic constants, which 
are compared with existing polycrystalline elastic data. The elastic 
Debye temperature was computed by numerically integrating the 
Christoffel equations. 6 figures, 5 tables. 


43702 Microplasticity in vanadium single crystals. Crowe, C.R. 
(Univ. of Maryland, College Park); Arsenault, R.J. Acta Metall.; 24: 


ary 
No. 10, 925-938(Oct 1976). 
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An investigation of the activation parameters for plastic de- 
formation in the microstrain region was performed. Vanadium single 
crystals with [491] axial orientations were tested in compression by 
strain rate cycling at various intervals over the strain range of 1 x 
10-5 to 2 x 10°° at a strain sensitivity of 5 x 10~%. Tests were 
conducted between 125 and 300 K on a series of crystals containing 
interstitial solute concentrations in the range 486 at. ppM to 1649 at. 
ppM oxygen plus nitrogen content. The results indicate that in the 
microstrain region more than one dislocation process is occurring. 
The results are consistent with the theory that edge and nonscrew 
dislocations are the mobile species in the microstrain region at low 
temperatures. As deformation proceeds, the mobile densities of the 
edge and nonscrew segments decrease and the transition to macro- 
flow is associated with the onset of screw dislocation motion. The 
data indicate that in the microstrain region edge and nonscrew 
dislocation mobility is strongly affected by solute interactions. In the 
macrostrain regions, however, flow rate is apparently controlled by 
screw dislocation—lattice interactions. 13 figures, 1 table. 


43703 Mechanical state relations for inelastic deformation of 
iron: the choice of variables. Santee J.C.; Rohde, R.W.; Hicks, 
D.L. (Sandia Labs., Albuquerque, NM). Acta Metall.; 24: No. 10, 
969-975(Oct 1976). 

Mechanical state relations describing inelastic deformation of 
solids in terms of common constitutive assumptions are discussed. 
On these bases it is shown that such relations are not likely to exist 
when cast in terms of the common variables stress, strain, strain rate, 
and temperature. Introduction of at least one evolutionary variable is 
necessary. Stress—relaxation experiments following cyclic and ten- 
sile monotonic deformation histories are conducted to test the pre- 
dictive capabilities of a state relation which gives the stress as a 
function of only strain rate and one evolutionary variable. This 
relation is found to lack generality and therefore predictive capabili- 
ty because the form of the relationship changes when the deforma- 
tion history changes. A more general description of the stress 
relaxation behavio: of iron is provided by the stress-partitioned 
power law. 4 figures. 


43704 Effect of Abrikosov vortices on the elastic properties of 
niobium in the mixed state. Driyaev, D.G.; Gigvinadze, D.G. (Insti- 
tute of Physics, Academy of Sciences of the Georgian SSR). Sov. J. 
Low Temp. Phys. (Engl. Transl.); 2: No. 12, 764-766(Dec 1976). 

The paper considers the dependence of the effective elasticity 
of a niobium plate on the orientation of Abrikosov vortices relative 
to the direction in which the plate is bent. It is shown that if the 
vortices bend together with the sample relative to the magnetic field 
during oscillations, the elasticity of the plate in fields H=4 kOe 
increases by a factor of approximately 5.5. If the vortices in the 
oscillating sample remain parallel to the direction of the magnetic 
field, the elasticity in the mixed state remains unchanged. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 42955, 43185, 43234, 43439, 
43678, 43704, 44413 


43705 (CALT—822-92) Spin-glass ordering and superconducti- 
vity in amorphous LasoAuzo alloys doped with Gd. Poon, S.J.; Durand, 
J. (California Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of 
Engineering Materials). Jan 1977. Contract EY-76-C-03-0822. 11p. 
Dep. NTIS $3.50. 

Magnetization and resistivity measurements are performed on 
amorphous LagoAuzo alloys doped with Gd impurities. The anoma- 
lous behavior observed in the dependence of the superconducting 
transition temperature on Gd concentration is related to the onset of 
spin-spin correlations among the Gd impurities. We have identified 
= coexistence of superconductivity and magnetic ordering as a spin 
glass. 


43706 (IS-T—752) Thermal conductivity of hydrogen doped high 
purity vanadium. Courtney, D.R. (Ames Lab., Iowa (USA)). Mar 
oy Contract W-7405-ENG-82. 40p. Dep. NTIS, PC A03/MF 
AOl. 

Thesis. 

The electrical resistivity, thermal conductivity, and Seebeck 
coefficient of three hydrogen doped high purity vanadium rods have 
been measured during heating from 77 K to 300 K. Correlations are 
made of the anomalous effects observed in two of the samples with 
the temperature of transformation from a hydride in a solid solution 
matrix to a solid solution. An increase in electrical resistivity is 
observed after thermal cycling but no apparent change in transfor- 
mation temperature was observed. 


43707 (LBL—5474) Model study in chemisorption: atomic hy- 
drogen on beryllium clusters. Bauschlicher, C.W. Jr. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1976. Con- 
tract — 29p. Dep. NTIS, PC A03/MF AOI. 

esis. 
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The interaction between atomic hydrogen and the (0001) 
surface of Be metal has been studied by ab initio electronic structure 
theory. Self-consistent-field (SCF) calculations have been performed 
using minimum, optimized minimum, double zeta and mixed basis 
sets for clusters as large as 22 Be atoms. The binding energy and 
equilibrium geometry (the distance to the surface) were determined 
for 4 sites. Both spatially restricted (the wavefunction was con- 
strained to transform as one of the irreducible representations of the 
molecular point group) and unrestricted SCF calculations were 
performed. Using only the optimized minimum basis set, clusters 
containing as many as 22 beryllium atoms have been investigated. 
From a variety of considerations, this cluster is seen to be nearly 
converged within the model used, providing the most reliable results 
for chemisorption. The site dependence of the frequency is shown to 
be a geometrical effect depending on the number and angle of the 
bonds. The diffusion of atomic hydrogen through a perfect beryllium 
crystal is predicted to be energetically unfavorable. The cohesive 
energy, the ionization energy and the singlet-triplet separation were 
computed for the clusters without hydrogen. These quantities can be 
seen as a measure of the total amount of edge effects. The chemis- 
orptive properties are not related to the total amount of edge effects, 
but rather the edge effects felt by the adsorbate bonding berylliums. 
This lack of correlation with the total edge effects illustrates the 
local nature of the bonding, further strengthening the cluster model 
for chemisorption. A detailed discussion of the bonding and elec- 
tronic structure is included. The remaining edge effects for the Beze 
cluster are discussed. 


43708 Critical magnetic fields in layered thin-film vanadium— 
carbon structures. Teplov, A.A. Sov. Phys. - JETP (Engl. Transl.); 44: 
No. 2, 422-424(Aug 1976). 

The critical magnetic fields H/sub c perpendicular/ and H/ 
sub c parallel/ of superconducting layered thin-film C- (V-C-V) -C 
samples, in which a nonmonotonic dependence of the critical tem- 
perature T/sub c/ and resistivity rho on the thickness of the interme- 
diate carbon layer was previously observed, are investigated. It is 
found that vertical-bardH/sub c perpendicular//dT vertical-bar and 
vertical-bardH/sub c parallel/?/dTvertical-bar also depend near T 
nonmonotonically on the thickness of the layer. Estimates of the 
electron density of the states derived on the basis of data on vertical- 
bardH/sub c perpendicular//dT vertical-bar and data on the residual 
resistivity agree qualitatively with the assumption that the nonmono- 
tonic dependence of T/sub c/ and rho on the thickness of the carbon 
layer is due to variation of the electron density of the states. 


43709 Superconducting transition temperature, critical magnetic 
fields, and the structure of vanadium films. Teplov, A.A.; Mikheeva, 
M.N.; Golyanov, V.M.; Gusev, A.N. (I. V. Kurchatov Institute of 
Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 44: No. 3, 587- 
591(Sep 1976). 

The superconducting transition temperature T/sub c/, the 
perpendicular critical magnetic field H/sup perpendicular//sub c/, 
the electrical resistance, and the structure of vanadium films ob- 
tained by ionic evaporation in an ultrahigh vacuum apparatus were 
investigated. A carbon sublayer and coating of 15 A thickness were 
applied in order to protect the samples against external influences. 

e critical fields were measured by the resistive method. Upon a 
decrease of film thickness from 2900 to 60 A a reduction of T/sub c/ 
from 5.1—5.2 to 2.4 K was observed, along with an increase of the 
residual resistivity rho/sub n/ from 4.5 to 20 pohm-cm and an 
increase of the derivative vertical-bardH/sup perpendicular//sub 
c//dTvertical-bar near T/sub c/ from 3.6 to 6.7 kOe/K. No super- 
conductivity was observed in a film of 30 A thickness down to 1.3 
K. The type of crystal structure and the lattice constant for 125— 
1000 A thick films, determined by the technique of electron diffrac- 
tion, are the same as those for bulk samples of vanadium; the grain 
size in these films amounted to 500 to 800 A. The electron density of 
states N (0), calculated on the basis of the data concerning vertical- 
bardH/sup perpendicular//sub c//dTvertical-bar and rho/sub n/ 
for thick films (720 to 2900 A), agrees with the value of N (0) for 
bulk vanadium (if it is assumed that coefficient, which takes account 
of the correction due to strong coupling effects for H/sub c/2, is 
given by eta= 1.2). Upon a reduction of the film thickness to 60 A, N 
(0) is reduced by approximately a factor of two. The obtained results 
agree with the assumption that strong variations of N (0), having an 
influence on T/sub c/, can be observed in transition-metal films due 
to a reduction in the electron mean free path. The obtained quantita- 
tive information with regard to N (0) in thin vanadium films (d< or 
=250 A) is sensitive, however, to the presence of a hypothetical 
surface transition layer and to its properties and thickness. 


43710 Magnetic properties, and the crystal and domain structures 
of the uranium intermetallic compound UCo/sub 5.3/. Deryagin, 
A.V.; Andreev, A.V. (Urals State University). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 3, 610-613(Sep 1976). 

The parameters of the unit cell are determined and the 
magnetic properties of single crystals of the intermetallic compound 
UCo/sub 5.3/ are investigated. The temperature dependences of the 
spontaneous magnetization (o-/sub s/) and magnetocrystalline aniso- 
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neg cones (Ki') are measured at temperatures between 4.2de- 
gree 


and the Curie point (~ 360degreeK). The K,' (T) dependence 
is compared with that predicted by one-ion anisotropy models. A 
domain structure is observed in single-crystal plates of the com- 
pound and the density of the domain-wall energy is ined. 
new material is a magnetically uniaxial and highly anisotropic ferro- 
magnet and can be useful as a medium for recording information in 
magnetic domains. 


43711 Nonlinear effects in the vicinity of doppler 

tron resonance of holes in cadmium. Voloshin, I.F.; Fisher, L.M. (V. 
I. Lenin All-Union Electrotechnical Institute). JETP Lett. (USSR) 
(Engl. Transl.); 24: No. 7, 386-390(5 Oct 1976). 

The surface resistance of cadmium plates R and its derivative 
with respect to the magnetic field dR/dH were investigated in 
a and negative circular polarizations in a magnetic field paral- 
el to the hexagonal axis [0001]. The measurements were performed 
at different amplitudes H: of the exciting electromagnetic field. A 
nonlinear behavior of the surface resistance at positive polarization 
was observed in the vicinity of the threshold of the hole doppleron. 
The possible physical nature of the observed phenomenon is dis- 
cussed. 


43712 Influence of an alternating field on the superconducting 
transition in tin. Dolgopolov, V.T.; Murzin, S.S. (Institute of Solid 
State Physics, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 24: No. 7, 397-400(5 Oct 1976). 

An alternating ———— field of large amplitude gives 
rise to a shift, not connected with the change of the sample tempera- 
ture, of the field of the superconducting transition. 


43713 Resistivity and anomalous superconducting transition 
Ti/sub 1-x/Fe/sub x/ alloys (0<x< or =0.2). Prekul, A.F.; Shcher- 
bakov, A.S.; Volkenshtein, N.V. (Institute of Physics of Metals, Ural 
Scientific Center, Academy of Sciences of the USSR). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 2: No. 11, 684-686(Nov 1976). 

It has been established that in the region of 8-solid solutions 
Ti—Fe alloys simultaneously display superconductivity and a non- 
metallic t of temperature dependence of their resistivity. The 
alloys are found to be divided distinctly into two groups, with low- 
and high-temperature minima on the rho (T) curve. Both ——- of 
alloys exhibit anomalously wide resistive transitions into the super- 
conducting state. 


43714 Effect of structure on internal friction in tantalum at the 
N—S transition. Miloshenko, V.E.; Shukhalov, E.I. (Voronezh Poly- 
technical Institute). Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 
11, 725-726(Nov 1976). 

Results are presented on the low nee cage | (~1000 Hz) 
internal friction (Q~') in tantalum as a function of the specimen 
structure. It is found that the peak in Q-', which has a phase 
character, shifts along the temperature axis depending on the struc- 
ture. This displacement attains a value of 0.14degreeK for a 99% 
strained specimen. 


43715 Nonlinear of sound in superconductors. Fil’, 
V.D.; Denisenko, V.I.; Bezuglyi, P.A.; Pirogov, A.S. (Physicotech- 
nical Institute of Low Temperatures, my | of Sciences of the 
Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 12, 
733-738(Dec 1976). 

The experimental results are given of investigations of nonlin- 
ear effects in the absorption of sound in superconductors. The 
analysis carried out shows that the data obtained cannot be explained 
without taking into consideration the concept of increase of the 
energy gap of the a under the action of high-powered 
ultrasonic pumping. applicability of the various mechanisms of 
stimulation are discussed for explaining the observed nonlinearity. 


43716 Some data on tunneling in the presence of microwave 
photons. Tulin, V.A. (Institute of Solid State Physics, Academy of 
Sciences of the USSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 2: 
No. 12, 741-745(Dec 1976). 

A study was made to establish the feasibility of examining, by 
the method of tunnel spectroscopy, any changes in the energy gap in 
superconductors exposed to microwave radiation. The effectiveness 
of this method has been found very limited, when tunnel junctions 
are self-shielding, because of the tunneling effect in the presence of 
photons. An analysis of tunneling in the presence of photons and 
over a wide range of contact resistance shows that departures from 
the Tien-Gordon theory for low-resistance junctions can be avoided 
by taking into account the resistance of the microwave source. 
Calculations yield a close agreement with experimental results. A 
model is proposed to describe the penetration of microwave photons 
into a tunnel junction in type-I superconductors. This model, indeed, 
=— describes the observed temperature dependence of that 

ect. 


43717 Structure of the spectra of characteristic energy losses of 
reflected electrons in Gd, Tb, Dy, and Ho. Borovskii, I.B.; Komarov, 
E.Y. (Institute of Solid State Physics of the Academy of Sciences of 
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the USSR, faenepints, Moscow District). Sov. Phys. - Dokl. 
(Engl. Transl.); 21: No. 12, 735-737(Dec 1976). 

Electrons in the ——7 —_ 70—600 eV were scattered 
from the surfaces of samples of Gd, Tb, Dy, and Ho. The 4d spectra 
of the characterstic energy losses of the reflected electrons were 
recorded with an Auger spectrometer.(AIP) 


43718 Low temperature heat capacities and thermal properties of 
DyAk, ErAk, and LuAk. Inque, T. (Univ. of Pittsburgh); Sankar, 
S.G.; Craig, R.S.; Wallace, W.E.; Gschneidner, K.A. Jr. J. Phys. 
Chem. Solids; 38: No. 5, 487-497(1977). 

The heat capacities of the compounds DyAk, ErAlk and 
LuAl: were measured in an adiabatic calorimeter from approximate- 
ly 5 to 300 K. The compounds DyAl: and ErAl show C/sub P/ 
anomalies at 58.0 and 10.2 K, respectively, which are attributed to 
the destruction of magnetic order. In order to separate the c 
field and magnetic contributions from the measured heat capacities. 
it was necessary to evaluate the lattice heat capacity. The lattice 
term, C/sub L/ was obtained from the C/sub P/ data of LuAk by a 
method of interpolation which gave values of C/sub L/ for an 
arbitrary RAl, compound. Using this “interpolated lattice blank”, 
excess entropies associated with the crystal field and magnetic terms 
were —— throughout the series. These values are quite close 
to R In(2J + 1). The results also indicate that, for the compounds 
studied, the degeneracy of the lowest ground state is completely 
lifted. In addition, the magnetic contribution to the heat capacity of 
the magnetically orde RAk phases was found to exhibit an 
exponential dependence below the temperature corresponding to the 
spin wave energy gap and a T/sup */2/ dependence above this 
temperature. Detailed calculations were performed to characterize 
the influence of cubic crystal field in ErAle on the ‘*I/sub '/2/ 
ground state multiplet of the Er®* ion. It is concluded that the 
magnetic ordering in ErAk takes place within the GAMMAs* 
= state. Smoothed values of heat capacity, entropy and related 

ermodynamic functions are tabulated. 


43719 Free energy and thermodynamical critical field H/sub c/ 
(T) of a superconductor with crystalline-field-split magnetic impurities: 
(LaPr)Sns. Keller, J.; Holzer, P.; McCallum, R.W.; Luengo, C.A.; 
Maple, M.B.; Sweedler, A.R. (Fachbereich Physik, Universitaet 
peg % re Germany). J. Low Temp. Phys.; 26: No. 3, 
357-363(Feb 1977). 

An expression for the free energy of a superconductor con- 
taining magnetic impurities with crystalline-field-split energy levels 
is derived. It is used to calculate the thermodynamic critical field H/ 
sub c/(T) of (LaPr)Sns. Experimentally H/sub c/(T) is determined 
from measurements of the heat capacity of (LaPr)Sns in the normal 
and superconducting states. The two results are in general agreement 
and demonstrate the role of the inelastic pair-breaking mechanism in 
this nonmagnetic ground-state system. 


43720 Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides. Sugawara, K.; Huang, 
C.Y.; Huber, D.L. (Physics Department, Case Western Reserve 
University, Cleveland, Ohio). J. Low Temp. Phys.; 26: No. 3, 525- 
532(Feb 1977). 

We report the results of electron paramagnetic resonance 
studies of GdX (X=As, Sb, Bi, S, Se). The temperature dependence 
of the linewidth AH and effective g-factor g/sub eff/ are discussed. 
Values for the Neel temperature T/sub n/ are inferred from coinci- 
dent anomalies in AH and g/sub eff/. In the cases of X=S and Se, 
our estimates of T/sub n/ are significantly lower than the T/sub n/ 
inferred from static susceptibility measurements. A possible source of 
the discrepancy is discussed. 


43721 Superconducting electron pair breaking in DHCP La-Eu 
and La-Gd. Legvold, S.; Beaudry, B.J.; Ostenson, J.E.; Harmon, 
B.N. (Ames Lab., Iowa (USA)). Solid State Commun.; 21:.No. 12, 
1061-1062(Mar 1977). 

In metallic form Eu and Gd both have seven unpaired 4f 
electrons in an °S state; surprisingly, however, Eu impurities are 
only half as effective as Gd in lowering the superconducting transi- 
tion temperature of dhcp La. This implies a much smaller 4f conduc- 
tion electron coupling for Eu - a result which is shown to be in 
quantitative agreement with Dirac-Fock calculations. 


43722 Measurement of microwave-enhanced energy gap in super- 
conducting aluminum by tunneling. Kommers, T.; Clarke, J. (Depart- 
ment of Physics, University of California, and Materials and Molecu- 
lar Research Division, Lawrence Berkeley Laboratory, Berkeley, 
California 94720). Phys. Rev. Lett; 38: No. 19, 1091-1094(9 May 
1977). 

Al-AlkOs;-Al tunnel junctions were used to measure large 
increases in the energy gap of superconducting aluminum films in 
the presence of 10-GHz microwave radiation. When the microwave 
power was increased at constant temperature, enchancement oc- 
curred only for temperatures at which twice the equilibrium energy 
only for temperatures at which twice the equilibrium energy gap 
exceeded the photon energy. When the temperature was increased at 
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constant microwave power, enhancement was observed at higher 
temperatures. 


43723 Lattice dynamics of '*°Sn impurities in Pd . Van Landuyt, 
G.; Kimball, C.W.; Fradin, F.Y. (Northern Illinois University, 
DeKalb, Illinois 60115). Phys. Rev., B; 15: No. 11, 5119-5122(1 Jun 
1977). 

The temperature dependence of the Moessbauer effect has 
been measured at '!°Sn nuclei in Pd/sub 0.99/Sn/sub 0.01/. The 
thermal shift and recoil-free fraction have been interpreted using the 
neutron-determined phonon — of states and Mannheim’s impu- 
rity model. The forces between the Sn atom and the Pd host are 
found to be increased relative to the Pd-Pd coupling. 


43724 Volume-corrected isomer shifts of transition-metal impuri- 
ties: An orbital electronegativity scale. Watson, R.E.; Bennett, L.H. 
(Brookhaven National Laboratory, Upton, New York 11973). Phys. 
Reyv., B; 15: No. 11, 5136-5140(1 Jun 1977). 

It is shown that, once volume effects are accounted for, a 
universal curve describes the Moessbauer isomer shifts of *’Fe, 
Ru, '*'Ta, Ir, 1 Pt, and '7Au impurity nuclei in a variety of 
host. The curve defines an “orbital” electronegativity associated 
with non-d electron charge flow on or off these transition-metal 
atoms in alloys. The shape of the curve is remarkable in the extent to 
which it agrees with the total’ electronegativity scales of Pauling, 
Gordy-Thomas, and others. This agreement suggests that d and non- 
d ro flow are simply proportional to one another to an extent 
we find surprising. 


43725 Electron-phonon coupling in the transition metals: Elec- 
tronic aspects. Butler, W.H. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Reyv., B; 15: No. 11, 5267-5282(1 Jun 1977). 

The electron-phonon coupling parameter A may be written as 
the product of three factors: the Fermi-energy density of states, N 
(E/sub F/), the Fermi-surface average of the electron-phonon inter- 
action, < I? <, and an effective inverse lattice force constant, Phi. 
We have calculated < I? < and N (E/sub F/) for 11 4d transition- 
metal systems using the rigid-muffin-tin approximation. We find a 
large but understandable variation in < I? < which is in good 
agreement with the empirical variation in < I? <. < I? < varies 
approximately as the inverse second power of the atomic volume 
and as the first power of the amount of 1 = 3 Fermi-energy state 
density within the Wigner-Seitz cell. We discuss the implications of 
our findings in regard to the search for systems with higher super- 
conducting transition temperatures. 


43726 Thermal boundary resistance to solid helium, hydrogen, 
deuterium, and neon. II. Reynolds, C.L. Jr.; Anderson, A.C. (Depart- 
ment of Physics and Materials Research Laboratory, University of 
Illinois, Urbana, Illinois 61801). Phys. Rev. B; 15: No. 11, 5466- 
5468(1 Jun 1977). 

Quantitative measurements of the thermal boundary resis- 
tance between Cu and solid ‘He, Hz, D2, or Ne have been obtained 
at temperatures above | K. The results suggest that the anomalously 
small resistance to ‘He, Hz, Dz, and perhaps Ne, is to be associated 
with the importance of quantum effects in these materials. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 42717, 42942, 42989, 43185, 43439 


43727 (BNL—22275) Nickel based alloys as electrocatalysts for 
oxygen evolution from alkaline solutions. Lu, P.W.T.; Srinivasan, S. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jan 1977. Con- 
tract EY-76-C-02-0016. 39p. Dep. NTIS, PC A03/MF AO1. 

The slowness of the oxygen evolution reaction is one of the 
main reasons for significant energy losses in water electrolysis cells 
and secondary air—metal batteries. To date, data on the kinetics of 
this reaction on alloys and intermetallic compounds are s; . In 
this work, mechanically polished alloys of nickel with Ir, Ru or W 
and Ni—Ti intermetallic compounds were studied as oxygen elec- 
trodes. Since the oxygen evolution reaction always takes place on 
oxide-film covered surfaces, the nature of oxide films formed on 
these alloys were investigated using cyclic voltametric techniques. 
Steady-state potentiostatic and slow potentiodynamic (at 0.1 mV/s) 
methods were employed to obtain the electrode kinetic eters 
for the oxygen evolution reaction in 30 wt. percent KOH at 80°C, 
the conditions normally used in water electrolysis cells. The peaks 
for the formation or reduction of oxygen-containing layers appearing 
on the pure metals are not always found on the alloys. The maximum 
decreases in oxygen overpotential at an apparent current density of 
20 mA cm~?(as compared with that on ae oon found for the alloys 
of SONi—SOIr and 75Ni—25Ru and the intermetallic compound 
NisTi, these decreases being about 40, 30, and 20 mV, respectively. 
On the long-term polarization in the potential region of oxygen 
evolution, the oxygen-containing layers on Ni—Ir or Ni—Ru alloys 
are essentially composed of nickel oxides instead of true mixed oxide 
films of two components. The present work confirms that, possibly 
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because of coverage by oxide films, there is no direct dependence of 
the electrocatalytic activities of the alloys on their electronic proper- 
ties. 11 figures, 1 table. 


43728 (CEGB-RD/B/N—3624) Analysis of the selective mass 
transfer of alloys exposed to flowing sodium. Polley, M.V. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Feb 1976. 29p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


A mathematical analysis of the behaviour of alloys in flowing 
sodium is presented for describing the time dependent concentration 
of all metallic components in both the alloy and the sodium at any 
point in a sodium loop. Two simplified solutions are presented for 
the behaviour of a single component in the alloy, one assuming the 
concentration in the sodium is constant and the other assuming that 
it is linearly proportional to the surface concentration. The solutions 
apply either bulk corrosion of bulk deposition. It is shown that 
whether the component is enhanced or depleted at the alloy surface 
depends upon the values of two parameters which depend on the 
concentration and saturation concentration of the sodium, the mass 
transfer coefficient, and the recession velocity. Finally expressions 
are derived for the asymptotic concentration profile of a species in 
austenitic steel with a ferrite surface layer. 


43729 (COO—2576-4) Elastic and plastic strains and the stress 
corrosion cracking of austenitic stainless steels. Progress report, April 
30, 1976—December 30, 1976. Troiano, A.R. (Case Western Reserve 
Univ., Cleveland, Ohio (USA)). Feb 1977. Contract EY-76-S-02- 
2576. 29p. Dep. NTIS, PC A03/MF AOl1. 

The influence of homogeneous (uniaxial tension) and hetero- 
geneous (rolling) deformation on the SCC of a transformable (301) 
and a nontransformable (310) stainless steel in 30 percent MgCle has 
been under study. The amount or type of deformation with or 
without the presence of deformation induced martensite did not 
appear to influence the electrochemical parameters such as the rest 
potential or the critical cracking potential. Metallographic studies 
combined with failure tests and polarization curves identified the 
pitting potential with the critical cracking potential and indicated 
that the cracking potential was merely that for initiation of cathodic 
protection; that is the potential at which the current changes from 
anodic to cathodic. The failure time at constant applied stress 
increased significantly with amount of deformation indicating a 
maximum or optimum amount of plastic deformation. For tests 
conducted at a fixed percentage of the yield strength, the failure time 
decreased with increased amounts of deformation, independent of 
the type of deformation. 


43730 (COO—2960-1) Electrode polarization studies in hot cor- 
rosion systems. Progress report, June 1, 1976—May 31, 1977. Dever- 
eux, O.F. (Connecticut Univ., Storrs (USA)). Feb 1977. Contract 
EY-76-S-02-2960. 59p. Dep. NTIS $4.50. 

A cell suitable for polarizing metals and alloys in molten 
sodium salts under controlled atmosphere at one atmosphere pres- 
sure and 1000°C has been constructed and operated. The cell 
comprises a standard three electrode configuration, with a reference 
electrode contained in a defect zirconia crucible, reversible to oxide 
ion. Kinetic atmosphere control on Hz, CO, and HeS is maintained, 
thus fixing all compositional parameters in the gas/liquid two-phase 
system. This system has been modelled thermodynamically, yielding 
complete solution for gas phase composition as a function of external 
control parameters. Analysis of the liquid phase is in progress. 


43731 (DP-MS—76-67) Factors controlling nitrate cracking of 
mild steel. Donovan, J.A. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 
15p. (CONF-770303—5). Dep. NTIS $3.50. 

From Corrosion/77 NACE meeting; San Francisco, Califor- 
nia, United States of America (USA) (14 Mar 1977). 

Nitrite and hydroxide ions in alkaline nitrate nuclear waste 
solutions inhibit the growth of stress corrosion cracks in mild steel 
storage tanks. Crack growth was measured as a function of simulated 
waste composition. Measurements showed that a sufficient amount 
of nitrite and hydroxide can prevent crack growth. However, insuf- 
ficient quantities of nitrite and hydroxide ions did not influence the 
crack growth rate or the threshold stress intensity, but extended the 
initiation time. The activation energy, 27 kJ/mole (6.5 kcal/mole), 
was the same for both crack growth and for dissolution of mild steel 
in 5M sodium nitrate. Straining during dissolution did not influence 
the rate or temperature dependence of dissolution. The temperature 
dependence and composition independence of crack growth rate 
indicate that the mechanism of nitrate stress corrosion is anodic 
dissolution. 


43732 (ORNL/TM—5782) Corrosion resistance of type 316 
Stainless steel to Li.BeF;. Keiser, J.R.; DeVan, J.H.; Manning, D.L. 
(Oak Ridge National Lab., Tenn. (USA)). Apr 1977. Contract W- 
7405-ENG-26. 18p. Dep. NTIS $4.00. 

The corrosion rate of type 316 stainless steel in molten LiF- 
BeF:2 (66-34 mole percent) has been measured in a thermal convec- 
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tion loop operating with a maximum temperature of 650°C and a 
temperature difference of 160°C. The corrosion rate was correlated 
with the concentration of impurities in the salt and with the fluoride 
ion oxidation potential as determined by an on-line voltameter. A 
corrosion rate of -10 jae ne was observed initially in the as- 
received salt. This rate decreased as reactions with initial salt impuri- 
ties went to completion. Direct addition of beryllium metal to the 
salt further reduced the corrosion rate. 


43733 (WARD-NA—3045-41) Sodium technology program: 
component materials compatibility. Quarterly progress report for 
period October 31, 1976. Ray, W.E. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Jan 1977. 
Contract EY-76-C-02-3045-002. Ps Dep. NTIS $4.00. 

Topics covered include: sodium effects on mechanical proper- 
ties; steam generator tubing pitting tests; and sodium corrosion 
relationships for Inconel 718 and other high nickel alloys. (GHT) 


43734 Fatigue of structural steel for offshore platforms. K. 
chera, J.W.; Tralmer, J.P.; Marshall, P.W. pp 831-844 of In Bight 
annual offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1976). 

From Offshore woe conference; Houston, Texas, 
United States of America ag (3 May 1976). 

See CONF-760577—P2 

Laboratory data for engineering —— design was obtained 
on cyclically strained cantilevered plates of carbon steel in air and 
flowing sea water. Some information on weld geometry and cathod- 
ic protection was gathered. The results were expressed as a “fatigue- 
life” prediction in terms of the total cyclic strain range A epsilon/sub 
t/ and the number of cycles N to grow a surface crack linches long. 
An alternate analysis in terms of fatigue crack growth rate di/d 
was developed for a portion of the results. Most data were collected 
in the low-to-medium cycle life regions (10°—10° cycles), but two 
specimens were tested where extended lives (10° cycles) and low 
strains (A epsilon = 200 p inches/inch)prevailed. Precautions in 
corrosion fatigue tests of mild steel in sea water are highlighted. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 42666, 43186 


43735 (CONF-760935—P1, ppt 189- mai Irradiation behavior of 


graphite at very high temperatures. my oh’ .C.; Woodruff, E.M.; 


Gray, W.J. (Battelle Pacific oo Shee Richland, WA). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

Data on the irradiation behavior of polycrystalline me 
at irradiation temperatures up to 1425°C are reviewed and discussed 
in relationship to graphite morphology. It is concluded that the 
dimensional changes at higher temperatures should be quite similar 
to those observed at about 1400°C. 


43736 (CONF-760935—P1, pp 199-208) Elevated-temperature 

tensile properties of V—15Cr—5Ti containing helium introduced by 
ion bombardment and tritium decay. Mattas, R.F. (Argonne National 

bre iT); Wiedersich, H.; Atteridge, D.G.; Johnson, A.B.; Remark, 
.F. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The tensile properties of V-15 wt percent Cr-5 wt percent Ti 
containing 25-35 appm He have been investigated from 600 to 
800°C. Helium chargin ng was accomplished by the “tritium trick” 
and both thin-sheet and cylindrical specimens were tested. Speci- 
mens containing helium showed decreases in elongation at tempera- 
tures of 700°C and above, but the cylindrical specimens with or 
without helium exhibited considerably greater elongations than the 
sheet specimens under corresponding conditions. A comparison of 
the tensile properties of the sheet specimens charged by the “tritium 
trick” with the properties of Cyclotron-injected sheet specimens 
from a ae ph study indicates that the Cyclotron-injected speci- 
mens ex ibited —_— ductility than the s  onmenges charged by the 
“tritium trick.” The onset of gross embrittlement occurred between 
700 and 750°C in both cases. 


43737 (CONF-760935—P1, pp 209-218) Neutron-irradiation ef- 
fects in molybdenum and molybdenum alloys. Bentley, J.; Wiffen, 
F.W. (Oak Ridge National Lab., TN). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Tocusiony of controlled nuclear fusion. Volume I. 

Molybdenum, Mo—0.5 percent Ti and TZM alloys have been 
irradiated in EBR-II at temperatures of 698 to 1273 K to fluences of 
2.5 x 10° neutrons . m~? (E greater than 0.1 MeV) or higher. The 
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results of a transmission electron microscopy investigation of the 
irradiated specimens is reported. Microstructures generally coarsen 
with inc irradiation temperature and there are no pronounced 
effects of alloying. The suppression of void formation in TZM 
observed at lower fluences (approximately 10** neutrons . m~? was 
not observed at the present higher fluences (greater than 10° neu- 
trons . m~*) more typical of projected fusion reactor operation. 


43738 (CONF-760935—P1, pp 219-227) Comparison of ion irra- 
diation damage in three grades of unalloyed molybdenum. Bradley, 
E.R. (Battelle Pacific Northwest Labs., Richland, WA). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 = 1976). 

In Ti aa of controlled nuclear fusion. Volume I. 

Transmission electron microscopy has been employed to 
characterize the ion irradiation damage in three grades of unalloyed 
molybdenum. The materials were irradiated with 5 MeV Ni** ions 
at temperatures of 900° and 1000°C. Major differences exist in both 
the void and dislocation oes of the damage and are attribut- 
ed to differences in the carbon content of the three materials. A 
model, whereby carbon atoms segregate to small loops and decrease 
the bias for self interstitials, is used to qualitatively explain the 
observed variations in microstructure. 


43739 (CONF-760935—P1, pp 229-237) Determination of the 
cross section of 14-MeV neutrons from critical-proper- 

ty changes in irradiated Nbs;Sn. Snead, C.L. Jr. (Brookhaven National 
re ~~ NY); Parkin, D.M.; Guinan, M.W.; Van Konynenburg, 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume I. 

Short samples of single-core and 19-core multifilament wires 
in bronze jackets have been irradiated with 14-MeV neutrons to a 
total fluence of 2 x 10'* n/cm? using the Livermore Rotating Target 
Neutron source. At fluences of 1 and 2 x 10'* n/cm? the critical 
temperature was measured, and also the critical current as a function 
of applied transverse magnetic field up to 175 kG to ascertain the 
radiation-induced changes in these properties. Measurements as a 
function of fluence of identical samples following reactor-neutron 
irradiation established the baseline for comparison of the 14-MeV 
results. By comparing the changes observed and relating them to the 
spectrum-averaged damage-energy cross section for the HFBR neu- 
trons, a value for the damage-energy cross section for 14-MeV 
neutrons has been deduced of 313/sub —80/** bkeV. Comparison 
of the critical current vs applied field for the two » of irradiation 
indicate that the flux-pinning characteristics are dfferent for equal 
damage energies. This can be explained by a “~ cascade region 
produced by the 14-MeV neutrons relative to those produced by 
fission-reactor neutrons with a coupled reduced resistivity increase 
for 14-MeV neutrons with respect to fission-reactor neutrons for 
equivalent damage energies. 


43740 (CONF-760935—P1, pp 239-245) Grass-code calculation 
for the behavior of helium in austenitic stainless steels. Li, C.Y.; Rest, 
J.; Danyluk, S.; Poeppel, R.B. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The GRASS code developed to calculate fission-gas behavior 
in ceramic fuels has been adapted for CTR applications and can be 
used to calculate the helium behavior in metals. The results show 
that the code, after modification to account for the 3 ag apo 
observed bulk pores in austenitic stainless steels, models the grain- 
boundary bubbles in a reasonable manner. The bulk pores are likely 
to be voids at large sizes. 


43741 (CONF-760935—P1, pp 247-257) Some considerations of 
pny nnn rate and temperature gradients and specimen dimensions 

on penetrating ion irradiation experiments. Jones, R.H.; Styris, D.L. 
(Battelle Pacific Northwest Labs., Richland, WA). 1976. 

From 2. tonical meeting on the technology of controlled 
nuclear fusion; Richland, Was ington, United States of America 
(USA) (21 ~~ 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The simulating quality of penetrating light ions for fusion 
neutron irradiation effects will depend primarily on the displacement 
processes of light ions and fusion neutrons and secondarily on 
certain aspects of the ion irradiation environment. This paper reports 
on the following three aspects of penetrating ion experiments: (1) 
calculated temperature gradients in a cylindrical specimen cooled by 
a flowing helium gas during ion irradiation; (2) calculated effect of 
displacement rate gradients in a flat specimen on the average creep 
rate and the stress gradient which develops; and (3) the relationship 
between the tensile properties of 0.18 mm and 3.18 mm diam. Ni, 
316SS and Nb specimens at 20°C. 
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43742 (CONF-761027—17) Point defects and the creep of 
metals. Nichols, F.A. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 37p. Dep. NTIS, PC A03/MF AOI1. 

From International conference on ae eae on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

Basic concepts felt to be important in diffusion-controlled 
creep of metals are reviewed and it is suggested that such creep is 
controlled by edge-dislocation climb under a rather wide range of 
conditions. The effect of a damage-producing flux on such creep 

rocesses is explored. It is shown that processes such as Herring- 

abarro creep are unaffected by irradiation. Evidence is presented 
for a climb-plus-glide mechanism of radiation creep for stresses 
above unirradiated yield or flow stresses. At lower stresses a prefer- 
ential dislocation loop nucleation model is suggested. 


43743 (HEDL-TME—76-96) Empirical relationship for swelling 
in 20% cold worked stainless steel. Bates, J.F. (comp.). (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Mar 1977. 
Contract EY-76-C-14-2170. 30p. AT. 

An expression has been developed for describing swelling in 
20 percent CW 316 stainless steel as a function of fluence and 
temperature. Data on swelling of 20 percent CW 316 stainless steel 
generated in the U.S. have been collected in tabular form and the 
rationale and analytical techniques utilized in the development of the 
equation for the data presented are described. The equation, desig- 
nated the Nuclear Systems Materials Handbook Revision 5 Swelling 
Equation for Unstressed 20 percent CW 316 Stainless Steel, is 
recommended for design applications. 


43744 (ORNL/TM—5S5789) Dislocation loop growth and void 
swelling in bounded media by charged particle damage. Yoo, M.H. 
(Oak Ridge National Lab., Tenn. (USA)). Apr 1977. Contract W- 
7405-ENG-26. 56p. Dep. NTIS, PC A04/MF AOl1. 

A system of partial differential rate equations for the growth 
of dislocation loops and voids in one-dimensionally bounded media, 
namely the semi-infinite medium and the foil, under charged particle 
irradiation has been formulated in terms of the diffusion controlled 
kinetics of defect annealing and cluster growth. An efficient numeri- 
cal method of integrating the rate equations is presented. Example 
calculations for 4 MeV Ni self-ion bombardment at 550°C are made, 
and both time and space dependences of loop growth and void 
swelling are discussed. 


43745 Effects of 30-GeV-proton irradiation on the critical cur- 
rents of NbTi multifilament wire. Snead, C.L. Jr.; Nicolosi, L.; 
Tremel, W. (Brookhaven National Laboratory, Upton, New York 
11973). Appl. Phys. Lett.; 31: No. 2, 130-132(15 Jul 1977). 
Multifilamentary wires of NbTi have been irradiated at 4.2 K 
with 30-GeV protons and the changes in critical current I/sub c/ 
measured in situ in fields up to 4 T. Reductions of I/sub c/ of 20% 
were found for a fluence of 1.5 x 10'* p/cm2 Annealing to room 
temperature recovers 60—70% of the I/sub c/ degradation. The 
decrease in I/sub c/ is attributed to an increase in the Ginzburg- 
Landau parameter « of cell cores relative to the dislocation cell 
walls, thereby lowering the pinning strength of the cell walls. This 
increase in « is directly related to an increasing radiation-induced 
normal-state resistivity. A saturation of the decreases in I/sub c/ is 
indicated for low-temperature proton irradiation in keeping with an 
observed saturation following high-fluence ambient-temperature 
neutron irradiation. Evidence is presented indicating that multiple 
annealing over the fluence life of a NbTi magnet operating in a 
radiation field will minimize the accumulated reduction in I/sub c/. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 42665 


PREPARATION AND FABRICATION 


43746 (IS-T—753) Sodium tungsten bronze thin films by rf sput- 
tering. Anderegg, J.W. (Ames Lab., Iowa (USA)). Mar 1977. Con- 
tract —e 64p. Dep. NTIS, PC A04/MF AO1. 

esis. 

Polycrystalline Na/sub x/WOs; films were produced by rf 
sputtering. Films of low x-value resulted when co-sputtering WO; 
on a Na/sub 0.83/WOs target, and Nao.ss on WOs target. Films of 
high x and of mixed phase were produced by sputtering a powder 
mixture of NazWQO, and WO; on a tungsten target. Of the sputtering 
parameters studied, the substrate temperature is the most critical 
with temperatures above 500°C producing films which were cubic in 
structure with only a small amount of Tetragonal I. The presence of 
oxygen up to 3 percent by volume had minimal effect on film quality 
or x-value. Auger, electron microprobe, SIMS, SEM, x-ray diffrac- 
tion, and sheet resistivity techniques were used in characterizing 
these films. Resistivity of the films was a factor of 10 higher than the 
bulk crystalline data for Nao.ss WOs. 
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43747 (Y/DA—6874(Rev.1)) Progress report on improved tech- 
nology for ceramic engine components. Progress report for the 
ending August, 1976. Steinkamp, W.E.; Wayland, H.P. (Oak Ridge 
Y-12 Plant, Tenn. (USA)). 27 Dec 1976. Contract W-7405-ENG-26. 
23p. - - NTIS $3.50. 
© increase the efficiency of power turbines, vehicular tur- 
bines, and other combustion engines, higher operating temperatures 
are required. More refractory materials will be necessary for compo- 
nents in the resulting hostile thermal, physical, and chemical envi- 
ronments. Two ceramic materials, silicon nitride and silicon carbide, 
are currently candidates for such components. Optimum properties 
are obtained only when these compounds are fabricated to full 
density. Pressure sintering, or hot pressing, is necessary for full 
densification. Both the dense nitride and carbide of silicon are very 
hard and must be machined by diamond grinding; consequently, 
manufactured articles could be very expensive. The object of the 
resent program is to develop techniques capable of producing dense 
dware near to finish size and contour while maintaining desirable 
material properties; hence, an acceptable product at a minimum cost. 


43748 (Y/DA—7102) Coating of surfaces by plasma spraying. 
Hovis, V.M. Jr. (Oak Ridge Y-12 Plant, Tenn. (USA)). 1 Mar 1977. 
Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AOl. 

The use of the arc-plasma torch to heat and d it material 
upon substrate surfaces is describeed. The process is capable of 
producing a variety of coatings to meet unique property require- 
ments. Operation of a plasma-spray torch, types of materials sprayed, 
coating properties, and practical applications of the process in indus- 
try and in the laboratory are described. 


(Y/DA—7107) Progress report on improved technology 
for ceramic engine components. Progress report for the period ending 
December 1976. Steinkamp, W.E.; Wayland, H.P. Jr. (Oak Ridge Y- 
12 Plant, Tenn. (USA)). 3 Mar 1977. Contract W-7405-ENG-26. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

In the present program, hot-pressing techniques and concepts 
are being evaluated. The primary objective is to develop methods to 
economically form fully dense hardware to shape and/or contour, 
thereby minimizing machining requirements. At the same time, desir- 
able material properties must be maintained. To make the hot- 

ressed shapes more reproducible, a pre-form die was designed and 
abricated. Two sets of hot-pressed shapes were fabricated using 
reformed bodies. Again contour and finish were within tolerance 
imits. Contour relationship was still askew, but better controlled. 
Initial powder distribution remains the most significant problem 
area. Five additional silicon nitride powders from various vendors 
were analyzed. The pressability of each was evaluated using a 5 wt. 
percent MgO addition. All were pressed to full density with some 
minor variations observed in their pressing characteristics. Analysis 
and characterization of hot-pressed material obtained previously 
were completed. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 43013 


43750 (LBL—-5700) Lattice defects in lithium ferrite spinel. 
Mishra, R.K.; Thomas, G. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Nov 1976. Contract W-7405-ENG-48. 12p. 
(CONF-760856—7). Dep. NTIS, PC A02/MF AO1. 

From 6. international symposium - ceramic microstructures 
ead Berkeley, California, United States of America (USA) (24 Aug 


" Structural defects in as-prepared and deformed lithium ferrite 
spinel are studied using transmission electron eee Growth 


type cation stacking faults and glissile dislocation on (110) planes are 
observed. From the measured value of the spacing between the 
partials 1/2[110] = 1/.[110] + '/,[110], the cation stacking fault 
energy is estimated to be about 75 ergs/cm”. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 43746 


43751 (LA—6529) Mechanical of ***PuQ,. Petrovic, 
J.J.; Hecker, S.S.; Land, C.C.; Rohr, D.L. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 67p. 
Dep. NTIS, PC A03/MF AOl1. 

The mechanical properties of ***PuO2 have been examined in 
the Los Alamos Scientific Laboratory mechanical test facility built 
to handle a-radioactive materials. Compression tests were conducted 
as a function of temperature, strain rate, grain size, density, and 
storage time. At temperatures less than or equal to 1400°C, test 
specimens of 7°*PuO, exhibit pseudobrittle behavior due to internal 
cracks. Plastic deformation is “localized” at the crack tips. General- 
ized plastic deformation is observed at 1500°C. Ultimate stress 
values decrease markedly with increasing temperature and decreas- 
ing strain rate, and decrease less with decreasing density, increasing 
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storage time, and increasing grain size. Room temperature fracture is 
transgranular, whereas intergranular fracture p' tes at elevat- 
ed temperatures. Crack-free speci of 7°®PuO, exhibit extensive 
plastic deformation at 1000°C and above. The relationship of these 
test results to the impact properties of *°*PuOz fuel in radioisotope 
thermoelectric generators is discussed. 


43752 a Influence of porosity on the mechanical 
properties of lead zirconate—titanate ceramics. Biswas, D.R. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1976. 
Contract W-7405-ENG-48. 62p. Dep. NTIS, PC A04/MF AOI. 

Thesis. 

Niobium doped lead zirconate-titanate (PNZT) was used to 
investigate the effect of porosity on the mechanical properties of a 
polycrystalline ceramic. Spherical and acicular pores (25 to 150 wm) 
were introduced by using organic materials and the a (2 to 5 
pm) was constant throughout the study. The very res (2 to 3 
pm) were formed by varying the sintering ptr Fong nd th the a 
size was comparable to the pore size. The fracture strength of the 
ceramic was measured by simple 4-point bending. A sonic resonance 
technique was used to measure the elastic modulus and the double 
torsion method was used to measure the fracture toughness of the 
ceramic. The effect of porosity on the fracture st was predict- 
ed quite well by Weibull’s probabilistic approach. elastic modu- 
lus showed a linear relationship with increase in porosity (110 to 150 
pm) and showed a higher value for PNZT-fine pore (2 to 3 wm) 
ceramics at same volume percent porosity. A decrease in fracture 
toughness with increase in porosity (110 to 150 On was also 
observed. It has been found that the fine pores in PNZT polycrystal- 
line ceramic gave higher strength, elastic modulus and fracture 
toughness compared to the PNZT-large pore ceramics at equivalent 


porosities. Fracture surface analysis by scanning electron micros- 
copy showed that the fracture origin was at the tensile surface, at the 
edges of the specimen and just underneath the tensile surface. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 42978, 43234, 44413 


43753 Refractory lining materials for coal gasifiers. Raym 
N.S.; Sadler, L.Y. III. Washington, DC; Bureau of Mines (1976). 
25p. 

As part of an interagency agreement with the Energy Re- 
search and Development Administration to develop improved re- 
fractory materials for use in coal gasification processes, the Bureau 
of Mines reviewed the literature to determine the effect of steam, He, 
CO, and CH, as well as the alkali metal oxides K2O and Na2O on 
refractory materials. Emphasis was given to the performance of 
high-alumina castable and fired refractories to conditions expected in 
coal gasification processes. Approximately 85 references were re- 
viewed with 40 cited in the text. The literature was found to contain 
little data directly applicable to the selection of refractory lining 
materials suitable for use under the conditions of temperature, pres- 
sure, and gas compositions expected in second generation coal 
gasification reactors. 


43754 Use of the Xa method of discrete variation to calculate 
octahedral clusters in europium oxide. Gubanov, V.A.; Ellis, D.E.; 
Freeman, A.J. (Chemistry Institute, Urals Scientific Center, Acade- 
my of Sciences of the USSR, Sverdlovsk). Sov. Phys. - Solid State 
(Engl. Transi.); 19: No. 12, 235-240(Feb 1977). 

The energy levels, the atomic populations, and the charges on 
a metal were calculated for octahedral clusters in EuO by the X/sub 
b/ method of discrete variation in the basis of numerical orbits. The 
participation of the 4f orbitals in the chemical binding and the role of 
covalence in europium monoxide are discussed. The results of the 
calculations are compared with the experimental optical spectra, 
with photoemission spectra, with x-ray emission and absorption 
spectra, and also with the results of band calculations. 


43755 Investigation of the formation and changes in point defects 
in Y2Os3 single crystals. Vainer, V.S.; Vainger, A.I. (A. F. Ioffe 
Physicotechnical Institute, Academy of Sciences of the USSR, Len- 
ingrad). Sov. Phys. - Solid State (Engl. Trarsl.); 19: No. 12, 303- 
305(Feb 1977). 

An investigation was made of some point defects whose 
concentration was independent of the es of Y20s single crystals. 
These defects were studied by the tical methods (the 
transmission and thermoluminescence aes ane 20s single crystals 
were recorded). An analysis of the ESR spectra and a comparison 
with the transmission and thermoluminescence spectra made it possi- 
ble to identify the defects as the F and V centers, and to find the 
influence of heat treatments on the formation, annealing, and mutual 
transformations of these defects. 


43756 Neutron-diffraction investigation of praseodymium ortho- 
vanadite. Zubkov, V.G.; Belousov, E.I1.; Bazuev, G.V.; Sheveikin, 
G.P. (Institute of Chemistry, Ural Scientific Center, Academy of 


Sciences of the USSR, Sverdlovsk). Sov. Phys. - Solid State (Engl. 
Transl.); 19: No. 12, 358-359(Feb 1977). 

The magnetic ordering and Neel temperature of PrVO; were 
measured in the temperature range 4.2—293degreeK.(AIP) 


43757 Ferromagnetic resonance and dielectric losses in EuO. 
Solin, N. ry femme) A.A.; Gizhevskii, B.A. (Institute of Metal 
Physics, ay of Sciences of the USSR, Sverdlovsk). Sov. Phys. 
- Solid $ = (Engl. Transl.); 19: No. 12, 375-376(Feb 1977). 
The spin-lattice relaxation in EuO was investigated by deter- 
ining the temperature dependences of the ferromagnetic resonance 
line width and the complex permittivity. The temperature range 
4.2—310degreeK was considered.(AIP) 


43758 Percolative ionic conduction in the LiAISiO, glass-ceramic 
system. Biefeld, R.M.; Pike, G.E.; Johnson, R.T. Jr. (Sandia Labora- 
tories, Albuquerque, New Mexico 87115). Phys. Rev., B; 15: No. 12, 
5912-5920(15 Jun 1977). 

The effect f crystallinity on the lithium ion conductivity in 
LiAISiO, glass and glass-ceramic solid electrolytes has been deter- 
mined. The ionic conductivity is thermally activated with an activa- 
tion energy and pre-exponential factor that change in a marked and 
nonsimple manner as the volume fraction of crystallinity changes. 
These results are explained by using a continuum percolation model 
(effective-medium approximation) which assumes that ionic conduc- 
tion in the glass-ceramic is almost entirely within the glass phase 
until the crystalline volume fraction rises above ~ 55%. The LiAI- 
SiO, system would seem to be nearly ideal for application of 
percolation theory since the crystalline phase, 8 eucryptite, has 
nearly the same composition as the glass phase. Hence, as the 
crystallite volume fraction increases in the glass ceramic, the residual 
glass composition and conductivity remain the same. This is the first 
application of percolation theory to ionic transport in glass-ceramics 
and excellent agreement is obtained between theory and experiment 
for the LiAISiO, system. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 42362, 43537 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 42976, 43011 


43759 Microwave-induced, metal—semiconductor phase transi- 
tion in a vanadium dioxide film. Bilenko, D.I.; Zharkova, E.A.; 
Ryabova, L.A.; Serbinov, I.A.; Khasina, E.I. Sov. Tech. Phys. Lett. 
(Engl. gee 2: No. 12, 431-432(Dec 1976). 

By observing the transmission of microwave radiation 
through a 1-34 VO, film, the possibility of inducing a metal- 
semiconductor phase transition is demonstrated. The transmission 
coefficient is measured as a function of incident power and 
temperature.(AIP) 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


43760 (ORNL/TM—5774) Soldering of copper-clad niobium— 
titanium su composite. Moorhead, A.J.; Woodhouse, 
J.J.; Easton, D.S. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1977. Contract W-7405-ENG-26. 22p. Dep. NTIS $4.00. 

When superconductivity is applied to various electrical de- 
vices, the joining of the superconducting material and the perfor- 
mance of the joints are generally crucial to the successful operation 
of the system. Although many techniques are being considered for 
joining composite superconductors, soldering is the most common. 
We determined the wetting and flow behavior of various solder and 
flux combinations on a copper-clad Nb-Ti composite, developed 
equipment and techniques for soldering and inspection of lap joints, 
and determined the shear strength of joints at temperatures down to 
-269°C (4°K). We studied 15 solders and 17 commercial and experi- 
mental fluxes in the wettability and flow tests. A resistance unit was 
built for soldering test specimens. A series of samples soldered with 
80 Pb-20 Sn, 83 15 Sn-2 Sb, 97.5 Pb-1.5 Ag-1 Sn, 80 In-15 Pb-5 
Ag, or 25 In-37.5 Pb-37.5 Sn (wt percent) was inspected by three 
nondestructive techniques. Through-transmission ultrasound gave 
the best correlation with nonbond areas revealed in peel tests. 
Single-lap shear specimens soldered with 97.5 Pb-1.5 Ag-1 Sn had 
the highest strength (10.44 ksi, 72 MPa) and total elongation (0.074 
in., 1.88 mm) at -269°C (4°K) of four solders tested. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 43429 
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43761 (COO—4027-1) Probabilistic models of the stress-rupture 
of composite materials. Progress report, June 15, 1976—June 14, 
1977. Phoenix, S.L. (Cornell Univ., Ithaca, N.Y. (USA). Sibley 
School of Mechanical and Aerospace Engineering). Mar 1977. Con- 
tract EY-76-S-02-4027. Sip. Dep. NTIS, PC A04/MF AO1. 

The development of time-dependent models for the random 
strength and stress-rupture of unidirectional composites was pursued. 
Emphasis was placed on modeling accurately the lower-tail behavior 
of the probability distributions of failure. Critical assumptions made 
in earlier studies to simplify the analyses were found to be invalid or 
to lead to questionable conclusions on lower-tail behavior and speci- 
men-size ehtects. An assumption of previous models was retained, 
namely that of considering the composite as a chain of sections or 
bundles each having length delta, the so-called ineffective length. 
Also, matrix-influenced load concentration factors were generated 
for unbroken fibers neighboring one or more adjacent failed fibers. 
The point of departure from previous studies was to obtain exactly 
the probability distribution of section strength concentrating on 
numerical accuracy in the lower tail. The case of five fibers was 
solved exactly, and combinatorial and straightforward computation- 
al techniques are being developed to handle cases of much higher 
order on the computer. Already, plotted results have been surprising 
and indicate that the matrix influence on lower-tail behavior is 
severe enough to alter substantially failure predictions for long 
composite specimens. 3 figures, 8 tables. 


43762 (UCRL—50038-76-3) Research leading to the production 
and early use of numeric data banks of material properties and system 
analyses. Quarterly progress report, July—September 1976. Quick, 
T.M.; Henry, E.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 21 Mar 1977. Contract W-7405-ENG-48. 27p. 
Dep. NTIS, PC A03/MF AO1. 

Research leading to creation of a numerical data base of 
material properties is described. Previously, an agreement was 
reached between Lawrence Livermore Laboratory and the National 
Bureau of Standards whereby NBS would coordinate and monitor 
data evaluation by recognized data centers. During the present 

riod the following material properties data requests were sent to 

BS for assignment to data evaluation centers: 16 properties of 16 
fiber materials considered for composite flywheel rotors; 27 proper- 
ties of 13 epoxy resin systems and 6 polyester resins considered as 
matrix materials for fiber composite flywheels; and 13 properties of 
18 metals and metal alloys that can store hydrogen in the form of 
metallic hydrides. A prototype structure for the material properties 
data bases was completed and used to organize data on the proper- 
ties of salts used in thermal storage systems. The bibliographic data 
base for flywheel energy storage, containing 385 citations from the 
world literature, is being readied for publication. Some funds were 
received for a yy communications network which will 
eventually enable ERDA/STOR scientists throughout the country 
P —— information within their research specialties. 7 figures, 

tables. 


PHYSICAL PROPERTIES 


43763 Energy dissipation in composite superconductors in pulsed 
magnetic fields. Andrianov, V.V.; Baev, V.P.; Zenkevich, V.B.; 
Mints, R.G.; Rakhmanov, A.L. (Institute of High Temperatures, 
Academy of Sciences of the USSR, Moscow). Sov. Phys. - Dokl. 
(Engl. Transl.); 21: No. 12, 732-734(Dec 1976). 

A twisted composite filamentary superconducting cable com- 
posed of Nb, Ti, and Cn was formed into a solenoid and exposed to a 
magnetic field varying as exp(-At). The resultant energy losses were 
determined by measuring the amount of He evaporated at the 
specimen.(AIP) 


POLYMERS AND PLASTICS 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 43764 


MECHANICAL PROPERTIES 


43764 (LA—6508-T) Stability of refractory castables to steam- 
Ne and steam-CO ai Gac, F.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Sep 1976. Contract W-7405-ENG-36. 78p. 
Dep. NTIS, PC A05/MF AOl1. 

The properties of three refractory castables, designated as 
high, intermediate, and low Al2Os, were investigated after the casta- 
bles had been exposed to steam-Nz and steam-CO atmospheres at 
199°C and 450 psi for 6, 12, and 18 days. Four general chemical 
reactions were identified. First, the residual unreacted calcium alu- 
minate cement compounds in the castables reacted with the steam to 
form additional cementitous material. This reaction was considered 
primarily responsible for the observed increase in mechanical 
strength of the castables. Second, a portion of the cement bond in 
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the castables was destroyed by the CO, COz, and H2O in the test 
atmospheres, as evidenced by the reaction of CaO to form CaCOs 
and Ca(HCOz). Third, the free Al2Os in the castables hydrated to 
form boehmite. A volume expansion accompanied this reaction. 
Fourth, a portion of the free SiO2 was removed from the SiO2- 
containing castables by reacting with the steam. 


43765 (SAND—76-9052) Castable thermoplastic urethane elas- 
tomers. II. Structure property correlations. Lagasse, R.R.; Wisch- 
mann, K.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 12p. (CONF-770301—11). Dep. NTIS, 
PC A02/MF AOl1. 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 

A liquid casting approach has been used to encapsulate elec- 
tronic assemblies with specially-developed, soluble urethane elas- 
tomers. As a continuation of this work, the present paper correlates 
macromolecular morphology with both high strain ultimate and low 
strain dynamic mechanical properties of these thermoplastic elas- 
tomers. Although the morphology-property correlations are shown 
to fit within the general framework of a domain model, the possibil- 
ity is raised that the liquid casting procedure might give rise to 
slightly different structural features than the more conventional 
fabrication methods (e.g., melt processing). It is anticipated that the 
results of this investigation will help to increase our fundamental 
understanding of liquid castable elastomers, which have been hereto- 
fore neglected to a significant extent. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 43822 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


43766 (CEA-CONF—3779) Fluidized-bed fabrication of isotrope 
and gas-tight pyrolytic carbon. Holder, J.; Ranc, R.; Braun, C. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France). Dept. de 
Metallurgie). 18 Jun 1976. 7p. (In French). (CONF-761103—28). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

The influence of the fluidized-bed deposition conditions (tem- 
perature between 1300 and 1500 deg C, coating rate) on the density, 
gas permeability and isotropy of the pyrolytic carbon coating used 
for manufacturing BISO type fertile particles is discussed. It is 
shown that a high deposition rate leads to a more isotrope texture 
but on the other hand, produces a less gas-tight coating. 


43767 (UCRL-Trans—11216) Fundamental studies on the ‘new 
optical glasses”. II. On the fluoride glasses. Izumitani, T.; Terai, R. 
Translated from Osaka Kogyo Gijutsu Shikenjo Kiho; 3: No. 1, 25- 
27(Jan 1952). 9p. Dep. NTIS, PC A02/MF AO. 

Beryllium fluoride glass was perfected by including a high 
percentage of PbF2. The weathering resistance of fluoride glasses is 
improved by using suitable amounts of TiOz or ZrF, . 2KF. Even 
after boiling for prolonged periods, the rate of corrosion is less than 
in those containing oxides. Fluoride glasses have a remarkably low 
softening point. The activation energy of the electric conductivity of 
the fluoride glasses is greater than that of glasses containing oxides. 
A new type of optical glass with n/sub D/ = 1.6847, v = 27.4 was 
obtained. 


43768 (LA-tr—77-25) Rapid determination of cement classifica- 
tions by Gaca, W. Translated from Cem.-Wapno-Gips; 18/ 
28: No. 7-8, 141-149(1963). 24p. Dep. NTIS, PC A02/MF AO1. 

A new method for predicting the type of portland and blast- 
furnace slag cements is described in the article, for slag contents 
lower than 50 percent. The author’s method involves mechanical 
a of a cement paste with w/sub c/ = 0.1 at a pressure of p = 

atm. 


43769 Preparation and Czochralski crystal growth of the iron 
titanates, FeTiOs, Fe2TiO., and Fe.TiO;. Ginley, D.S.; Baughman, 
R.J. (Sandia Labs., Albuquerque, NM). Mater. Res. Bull.; 11: No. 12, 
1539-1543(Dec 1976). 

The various titanates M/sub x/Ti/sub y/O/sub z/, where M 
is an alkaline earth or transition metal, have received considerable 
attention recently as possible photoanodes for the electrolysis of 
water. Large, high-quality single crystals of FeTiOs, FezTiO,, and 
Fe. TiO, were grown by the Czochralski method. Also reported is a 
convenient preparative procedure for making any variable composi- 
— Fe/sub x/Ti/sub y/O/sub z/ in large quantities. 2 figures, 1 
table. 
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STRUCTURE AND PHASE STUDIES 


43770 (LBL—5759) Defects, phase transformations and magnetic 
properties of lithium ferrite. Mishra, R.K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1977. Contract W-7405- 
a 121p. Dep. NTIS, PC A06/MF AO1. 

esis. 


Achieving suitable magnetic properties in ceramic ferrites 
through thermomechanical treatments rather than through varyi 
the pd ness ing and fabrication parameters alone has been investigat- 

‘errimagnetic lithium ferrite and some other spinel structure 
po were chosen for this investigation. Extensive characteriza- 
tion of phase transformations and lattice defects was done. 


43771 High voltage electron microscope studies of ceramic fer- 
rites. Thomas, G. (Univ. of California, Berkeley). pp 247-252 of In 
High voltage electron microscopy. Toulouse; Quatrieme Congres 
International (1975). 
From 4. international congress on high voltage electron mi- 
croscopy; Toulouse, France (197 75). 
Defects and phase transformations in ceramic ferrites are 
i particular emphasis is given to lithium ferrite (LiFesOs) 
. Effects on the microstructure of the order—disorder transi- 
tron at approximately 750°C and the phase transition of 1200°C are 
— as well as cation faults, dislocations, and stacking fault 
pec Stacking faults in nickel ferrite (NiFe2O,) are considered 
briefly. 7 figures. (RWR) 


43772 Neutron-scattering study of the ferroelectric phase transi- 
tion in CsD.PO,. Semmin . D.; Ellenson, W.D.; Frazer, B.C.; 
Shirane, G. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev. Lett.; 38: No. 22, 1299-1302(30 May 1977). 

A neutron-scattering study of the ferroelectric transition in 
CsD2PO, has yielded quasi-elastic diffuse distributions of intensity 
typical of a one-dimensional system with chainlike orderin a 
to the ferroelectric b axis of this monoclinic crystal. Therefore, 


despite such suggestive similarities as the large isotope shift in T/sub 
c/, the transition is quite different from that of tetragonal KD2PO, 
where the diffuse scattering clearly exhibits characteristics of three- 
dimensional dipolar interactions. 


43773 Pate ae Sete S £e Ge beet A oes 
extended x-ray absorption fine structure. Boyce, J.B.; Hayes, T.M.; 
Stutius, W:; Mikkelsen, J.C. Jr. (Xerox Aenag Alto Research Center, 


yesh California 94304). Phys. Rev. Lett.; 38: No. 23, 1362-1365(6 
un : 

By use of extended x-ray absorption fine structure, the Ag 
ions in superionic AgI are shown to occupy the distorted tetrahedral 
sites in the iodine bcc lattice, being +4 displaced from the center 
toward the faces along the most p usion path. The resi- 
dence time of the Ag “ in these sy is determined to be longer 
than their flight time, implying that the jump-diffusion model is more 
appropriate than a free-diffus usion model. 


43774 Differential relaxation effects and multielectron excitation 
for chemisorbed CO on platinum. Miller, J.N.; Ling, 
D.T.; Lindau, I.; Stefan, P.M.; Spicer, W.E. (Stanford Electronics 
Laboratories, Stanford, California 94305). Phys. Rev. Lett.; 38: No. 
24, 1419-1422(13 Jun 1977). 

Synchrotron radiation (hv = 80—170 eV) was used for 
photoemission studies of CO chemisorption on a Pt crystal. We 
report the first unambiguous observation of the 3a molecular level 
for CO adsorbed on a metal surface and note a relaxation shift 2.4 eV 
larger than the 3o than for the 40 as compared to the 30-40 
splitting in the gas phase. Furthermore, we observe energy-loss 
structure between 3a and 4o levels, reminiscent of the shakeup 
satellites in transition-metal carbonyls. 


43775 Interstitial and di-interstitial BrCl, * in KCI . Schoe- 
ay D.; Lagendijk, A. (Physics ment, University of Ant- 
werp (UIA), 2 10-Wilrijk, Belgium). ys. Rev., B; 15: No. 12, 5927- 
5937(15 Jun 1977). 
In KCI crystals containing both Na* and Br ions as impuri- 
ties, three types of (CiBrCl)? centers are identified by ESR after x 
irradiation at 77 K followed by a suitable thermal treatment. The 
first BrCl * is [11 0} oriented and possesses C2/sub v/ symmetry. It 
is an H/sub A/(Na” ) -type center: the Br occupies the interstitial 
ition between two substitutional Cl along [110] and next to the Br 
is a substitutional Na* impurity along [110] which induces a a bending 
of the molecule of about 14degree. The second BrCl, ? is also 
oriented along [110] but possesses D2/sub h/ symmetry. It is an H/ 
sub A A/(Na”) -type center: the interstitial Br is now flanked by 
two Na* impurities along [110]. These two centers, which may be 
considered as impurity stabilized interstitial bromine atoms Br/sub i/ 
°, are thought to be formed by the trapping of a mobile Cl/sub i/° by 
a pair of substitutional Br~ and Na* ions, or by a complex of two 
Na* ions adjoining a Br, respectively. The third BrCl,~~ has C,/sub 
h/ symmetry. It is a di-interstitial center: the BrCl~~ occupies a 
single negative-ion site next to a substitutional Na* impurity and the 
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molecular axis makes a 22degree angle with <100< in a [110] plane. 
The latter center is thought to be formed by the trapping of both a 
Cl/sub i/° and a Cl/sub i/~ by a pair of adjoining substitutional Br- 

and Na* ions. A short discussion of the BrCl.~~ electronic structure 
is given. 


PROPERTIES 
REFER ALSO TO CITATION(S) 43770, 44413 


43776 (COO—3151-72) New type of photoconduction in n-Cds. 
Nagasaka, K.; Schiff, E.A. (Cornell Univ., Ithaca, N.Y. (USA). 
Materials Science Center). Feb 1977. Contract EY-76-S-02-3151. 
12p. Dep. NTIS, PC A02/MF AO1. 
Four strong resonances have been observed in the far-infrared 
transverse magnetophotoconductivity of n-CdS at 1.2 and 4.2°K. 
resonances are observed in the spectral range 10 to 120 cm™' 
fields to 90 kOe. Two of these resonances are observed as a direct 
reves want of optical phonon emission and thus represent a new 
photoconductivity. 


43777 (LBL—6022) Nonlinear optical effects in liquid crystals. 

Hanson, E.G. (California Univ., Berkeley (USA). Lawrence Berke- 

m4 Lab.). Dec 1976. Contract W-7405-ENG-48. 36p. Dep. NTIS 
00. 


Thesis. 

Various characteristic parameters of nematic liquid crystals 
can be determined by a combination of linear and nonlinear optical 
measurements. Such measurements were made on seven homologous 
compounds of the p,p’-di-n-alkoxy-azoxybenzene series, allowing 
determination of the variations in these parameters with increasing 
alkyl chain length. The temperature dependence of the optical Kerr 
constant and the orientational relaxation time were measured for the 
isotropic phase. In the nematic phase, the temperature dependence of 
the refractive indices and linear birefringence of the same seven 
compounds were measured. Increasing alkyl chain length is shown 
to increase the average molecular polarizability much faster than the 
polarizability anisotropy. Results clearly show that the alkyl chains 
do contribute to the polarizability anisotropy, but the dominant 
contribution is from the molecular core. It is also shown that it is 
possible to use a single liquid crystalline material in its isotropic 
phase to study the entire range of self-focusing behavior from 
transient to quasi-steady-state. 


43778 (ORNL/TM—5806) High voltage research (breakdown 
strengths of gaseous and liquid insulators). Third quarterly report for 

December 31, 1976. Christophorou, L.G.; James, D.R.; 
Pai, R.Y.; Pace, M.O.; Mathis, R.A.; Bouldin, D.W.; Tittle, D.E. 
(Oak Ridge National Lab., Tenn. (USA)). Feb 1977. Contract W- 
COSENG. 26. 3ip. Dep. NTIS $4.00. 

The systematic basic and applied work to improve gaseous 
dielectrics continued. The breakdown strengths of CéFio 
(perfluorocyclohexene) and C¢Fi2 (mixture of 1,2- and l, 
perfluorodimethylcyclobutane) have been found to be, respectively, 
2.3 to 2.4 and 1.9 to 2.2 times higher than SFe under identical 
ch an. conditions. The breakdown strengths of mixtures of 

SFe, c-CsFs, iso-CsFs, and CsFs with Ne have been studied 
systematically in various combinations in an effort to understand the 
role of the basic properties and effectiveness of each component of a 
multicomponent gas on the breakdown strength. A number of such 
mixtures “7 e.g., 20 percent CyFe, 20 percent SFe, and 60 percent Nz) 
are better and cheaper than SF¢. Basic electron attachment data have 
been obtained for CsFs, and the overall effectiveness of inelastic 
processes has been assessed for a number of gases based on their 
electron transport coefficients. Work on our new high-pressure, 
high-voltage and variable temperature (-40 to + 120°C) chamber for 
uniform-field breakdown tests proceeded well. Design of apparatus 
for breakdown testing with nonuniform fields and/or rough surfaces 
has begun; concentric-cylinder field electrodes of varied surface 
roughness are under fabrication. Plans are underway for an Interna- 
tional Symposium on Gaseous Dielectrics to be sponsored by 
ORNL-ERDA-EPRI. 


43779 Magnetoacoustic excitation of nuclear spin echo. Golen- 
ishchev-Kutuzov, V.A.; Siraziev, A.I.; Solovarov, N.K.; Tarasov, 
V.F. (Physico-technical Institute, Kazan’ Branch, USSR Academy 
of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 3, 562-566(Sep 
1976). 

The results of experiments on the excitation of nuclear spin 
echo on I'?? nuclei in CsI by two- and three-pulse combinations of 
electromagnetic and acoustic pulses are discussed. The limitation of 
the vector model in the interpretation of the excitation of echo 
signals is demonstrated. The experimental results can be explained by 
the theory proposed in the present paper, in which a multiquantum 
nature of echo formation is assumed. 


43780 Temperature-dependent Sellmeier coefficients and coher- 
ence length for cadmium telluride. Barnes, N.P.; Piltch, M.S. (Los 
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Alamos Scientific Laboratory, P.O. Box 1663, Los Alamos, New 
Mexico 87545). J. Opt. Soc. Am.; 67: No. 5, 628-629(May 1977). 

A temperature-dependent Sellmeier equation is calculated for 
CdTe. Using the derived Sellmeier equation, the coherence length 
for second harmonic generation was calculated as well as the vari- 
ation of the coherence length with temperature. The predicted 
coherence length is found to be in good agreement with measured 
values. 


43781 Orientational epitaxy: the orientational ordering of incom- 
mensurate structures. Novaco, A.D.; McTague, J.P. (Lafayette Col- 
lege, Easton, Pennsylvania 18042, and Brookhaven National Labora- 
tory, Upton, New York 11973). Phys. Rev. Lett.; 38: No. 22, 1286- 
1289(30 May 1977). 

A new class of structure is predicted to exist for monolayer 
films on solid surfaces. These structures involve two incommensu- 
rate lattices: the monolyaer lattice and the surface lattice: which 
have a preferred relative orientation. The precise orientation de- 
pends upon the lattice constant and symmetry of each lattice. We 
believe this orientationally ordered incommensurate phase to be 
present in many physisorbed films. In particular, the existence of this 

hase appears to explain recent low-energy electron diffraction data 
or rare gases adsorbed on homogeneous substrates. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 42993, 43304 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 42977, 43826 


CHEMISTRY 


43782 (ORNL/TM—S5291) Experimental Engineering Section 
semiannual progress report (excluding reactor programs), March 1, 
1975—August 31, 1975. Scott, C.D.; Burtis, C.A.; Groenier, W.S.; 
Pitt, W.W.; Ryon, A.D.; Watson, C.D.; Watson, J.S. (comps.). (Oak 
Ridge National Lab., Tenn. (USA)). Sep 1976. Contract W-7405- 
ENG-26. 598p. Dep. NTIS $13.75. 

Sections are included on centrifugal analyzer development, 
advanced analytical techniques, bioengineering research and devel- 
opment, environmental studies, chemical engineering research, con- 
trolled thermonuclear processing, and coal conversion process de- 
velopment. A separate abstract was prepared for each section. (JRD) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 43978, 44048, 44087, 44088 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


43783 (UCRL—52000-77-1, pp 20-26) Measuring hydrogen-iso- 
tope distribution profiles. Poppe, C.H. Jan 1977. 

In Energy and technology review. 

A new nondestructive technique was developed for measur- 
ing the depth distribution of hydrogen isotopes absorbed or implant- 
ed near the surface of any material. The method allows -time 
study of the inventory and diffusion of hydrogen, deuterium, and 
tritium. Briefly, the technique involves bombarding the surface with 
a monoenergetic beam of ions chosen for their ability to react with 
the hydrogen isotope in question and produce fast neutrons. The 
energy distribution of the neutrons is a sensitive indicator of the 
energy of the bombarding particles at the instant of reaction, and 
hence of the depth of the reaction sites below he surface of the 
material. A sensitivity of one part per million was obtained for 
tritium in copper. The technique is applicable to several energy- 
related materials problems. 5 figures. 


43784 On-stream analysis with californium-252. Braun, H. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Lab. fuer Iso- 
topentechnik). pp 57-71 of In Some physical, dosimetry and biomedi- 
cal aspects of californium-252. Proceedings of an educational semi- 
nar on the uses of californium-252 in teaching and research. Vienna; 
IAEA (1976). 

From Educational seminar on the uses of californium-252 in 
teaching and research; Karlsruhe, Germany, F.R (14 Apr 1975). 

On-line analysis techniques are constantly ining ground in 
the mineral processing industry. The use of a *?Cf neutron source 
makes on-stream neutron activation analysis possible in this field. A 
review of currently applied on-line activation analysis is given. An 
irradiation loop has been built at the Laboratorium fuer Isotopen- 
technik which will make it possible to develop industrial process 
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control techniques using **Cf. The loop uses a 1 mg*?Cf for 
continuous irradiation of the liquids to be analysed. The design and 
operation of the loop are described. Any given loop can be charac- 
terized by an optimum flow rate, that at which the maximum activity 
is obtained in the liquid. This flow rate is a function of the half-life of 
the radioisotopes generated. For aqueous solutions containig various 
elements, this dependence was determined experimentally. In addi- 
tion, the loop volume was experimentally optimized. The experi- 
ments required the design of irradiation and detector measuring 
cells, which enabled a step by step increase of the loop volume to be 
made. Detection sensitivities have been determined for approximate- 
ly 20 elements in aqueous solutions for both single — and cyclic 
irradiation and a number of elements could be excellently deter- 
mined. To demonstrate a possible industrial application, 2 method of 
analysis for vanadium in crude oil was worked out in detail. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 42670, 43998 


43785 (COO—3119-10) Analysis of sea water by difference chro- 
matography. Final report. Mangelsdorf, P.C. Jr. (Woods Hole Ocean- 
ographic Institution, Mass. (USA)). Feb 1977. Contract EY-76-S-02- 
3119. 25p. Dep. NTIS, PC A02/MF AOI. 

During the final period of this research contract the principal 
results obtained were: (a) the development of anion analysis by 
difference chromatography to the extent that SO,/sup =//CI” can 
be determined to better than 0.1 percent using an 0.5 ml seawater 
sample, (b) the determination of the ion-exchange cation comple- 
ments of a variety of sediments in river water and in seawater, and 
(c) the discovery of a simple technique for the qualitative removal of 
NH,* from seawater samples without altering the ratios of the other 
cations. This method supersedes the use of Cu-Chelex which has 
proved impossible to sustain. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 42739, 43822, 43823 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 42652, 43828, 43983 


43786 (LA—6751-MS) Investigations of the inductively coupled 
plasma source for analyzing NURE water samples at the Los Alamos 
Scientific Laboratory. Apel, C.T.; Bieniewski, T.M.; Cox, L.E.; 
Steinhaus, D.W. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 
1977. Contract W-7405-ENG-36. llp. (GJBX—32(77); CONF- 
761043—3). Dep. NTIS, PC A02/MF AO1. 

From 20. annual conference of analytical chemistry; Gatlin- 
burg, Tennessee, United States of America (USA) (11 Oct 1976). 

A 3.4-meter direct-reading spectrograph is being used with an 
inductively coupled plasma source for the simultaneous determina- 
tion of Ag, Bi, Cd, Cu, Nb, Ni, Pb, Sn, and W in water samples. We 
have attached a small digital computer to the system in order to 
obtain intensity data on each element once a second. After the 
intensities during a run on a sample have stabilized, the computer 
records the intensity data and outputs the average concentration for 
each element. To approach the published detection limits, a peristal- 
tic pump must be used to force the water sample into the usual cross- 
flow nebulizer. We have studied several different nebulizer designs 
with the goal of improving efficiency and hence sensitivity. One 
design, the fritted-disk nebulizer, has an efficiency over 60 percent, 
as compared with the 5 percent efficiency of the original nebulizer. 


43787 (PB—257088) Infrared absorption by sulfuric acid vapor. 
Final report, Aug 1975—Jan 1976. Burch, D.E.; Gates, F.J.; Potter, 
N. (Aeronutronic Ford Corp., Newport Beach, Calif. (USA). Aeron- 
utronic Div.). Jul 1976. Contract EPA-68-02-1774. 35p. (U—6200). 
NTIS $4.00. 

A sample cell has been designed and built to contain hot 
H?SO‘ vapor for spectroscopic analysis. The cell is heated to 
between 190 and 250C by an electric furnace designed specifically 
for use with the sample cell. A small bulb connected to the main 
compartment of the sample cell contains liquid H*SO*. The partial 
pressure of the H?SO‘ vapor is controlled by regulating the tempera- 
ture of the liquid H?SO* which is at lower temperature than any 
other part of the cell that is in contact with the vapor. Transmission 
curves have been scanned for a variety of samples over the 7.8 
micrometer - 12.8 micrometer region with spectral slitwidths be- 
tween 0.5/cm and 4/cm. At wavelengths of maximum absorption 
near 8.2 micrometer and 11.4 micrometer, the absorption coefficient 
is approximately 0.0004/(ppm - meters). During the early part of the 
present contract, EPA scientific personnel investigated the complex 
chemical reactions involving SO* that occur in the stacks of station- 
ary sources. The results of this investigation indicated that the 
typical effluent probably contains more H?SO* than SO* Thus, it 
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was decided that the need for an H?SO*‘ monitor was greater than 
that for an SO3 monitor. (GRA) 


43788 Chain-length effects upon the interaction of remote func- 


cy resonance 
Morton, T.H.; Beauchamp, J.L. (California Inst. of Tech., Pasadena). 
Contract AT(04-3)767-8. os Am. Chem. Soc.; 97: 2355-2362(1975). 
The techniques of ion cyclotron resonance spectroscopy have 
been used to investigate the analogy between bimolecular ion-mole- 
cule reactions and intramolecular mass spectral rearrangements of a 
series of bifunctional ethers, CHsO(CH2)/sub n/OR, n = 1 — 6 and 
R = H, CHs, or C2Hs. The first step in exploring this analogy has 
been the examination of the ion-molecule reactions of simple ethers. 
The second step has been the investigation of the rearrangement ions 
produced from bifunctional ethers by low energy electron impact. 
The third step has been a probe of selectivity using deuterium labels. 
It is found that intramolecular hydrogen transfer is highly regiose- 
lective, while the bimolecular analog is not. More pronounced 
deviations from the analogy arise with variation of the length of the 
methylene chain separating the functional groups. This indicates a 
selectivity in the rearrangement process which has no analog in ion- 
molecule reactions, and this chain-length selectivity has been probed 
by deuterium labeling and by examination of the ion-molecule reac- 
tions of the rearrangement ions. The term vinculoselection is pro- 
posed to designate a reaction of a polyfunctional molecule in which 
a specific chain length or spatial separation between functional 
pin sm is requisite for the reaction to occur. Thermodynamic and 
structural factors affecting vinculoselective reactions of cations from 
bifunctional ethers are discussed 


43789 Laser detection of low concentrations of uranium atoms 
produced in a chemical reaction. Balykin, V.I.; Letokhov, V.S.; 
Mishin, V.I.; Semchishen, V.A. (Spectroscopy Institute, USSR 
Academy of Sciences). JETP Lett. a 'R) (Engl. Transl.); 24: No. 8, 
436-438(20 Oct 1976). 

The temperature dependence of the concentration of uranium 
atoms was investigated by the method of laser excitation of fluores- 
cence. The temperature ranged from 1100 to 1800degreeC. 


43790 Kinetics of symmetric proton transfer reactions in alcohols 

. Relaxation mech- 

epi' energy distributions. McMahon, T.B.; Beau- 

champ, J.L. (California Inst. of Tech., Pasadena). J. Phys. Chem.; 81: 
No. 7, 593-598(7 Apr 1977). 

Rates of symmetric proton transfer have been measured for a 
number of simple aliphatic alcohols and amines both by the conven- 
tional ion cyclotron resonance intensity vs. pressure methods and 
using trapped-ion techniques. For the systems studied symmetric 
proton transfer was found to by very fast, occurring essentially at 
the ion—molecule encounter rate. The implications of the speed of 
these reactions with respect to the relaxation of epithermal ion 
energy distributions are discussed. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 42585 


43791 ers a ay ag Rapid and selective separation of tri- 
tium with a view to its determination in radioacti 

Flamant, A.; Vergnaud, G.; Deville, J. (Compagnie Generale de 
Matieres Nucleaires (COGEMA), 92 - Chatillon (France)). Dec 
1976. 13p. (In French). Dep. NTIS (US Sales Only), PC A02/MF 


AOl. 
The method described enables the rapid and selective separa- 
tion of tritium using a simple device based on the distillation 
process at low pressure. The time for ting tritium from fission 
some is less than one hour with an y of about 100%. The 
radioactivity of tritium is measured using a liquid scintillator. 
43792 Removal and recovery of cyanide and zinc from electro- 
plating wastes by solvent extraction. Moore, F.L.; Groenier, W.S. 
(Oak Ridge National Lab., TN). Contract W-7405-eng-26. Plat. Surf. 


Finish.; vp(Aug 1976). 

ternary amines o- sie © their ability to chemically 
extract cyanides from highly al solutions. Both zinc cyanide 
and free cyanide extract essentially quantitatively at the subnano- 
gram and macro levels. Regeneration of the amine solvent for 
recycle is achieved by stripping it with dilute sodium hydroxide. A 
laboratory-scale continuous mixer-settler has been and fab- 
ricated for evaluating the feasibility of the simple solvent extraction 
process for treating actual cyanide wastes from the electroplating 
industry. Free cyanide and zinc cyanide have been successfully 
removed, concentrated, and recovered in a series of demonstration 
runs. In addition to its pollution abatement benefits, the new process 
shows considerable promise for the metal-finishing industry, because 
of the potential savings which accrue through the recovered water, 
metals, and cyanide. 
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43793 Method for the adsorption of gaseous components from 
gases. Doerr, K.H.; Grimm, H.; Wieschen, H. (to Metallgesellschaft 
A.G.). German(FRG) Patent 2,510,241/A/. 23 Sep 1976. 23p. (In 
German). 

7 figs. 

The patent claims deal with the adsorption of SOs or moisture 
from gas using sulphuric acid. Adsorption liquid is flowed into the 
upper of a vertical venturi in parallel flow to the gases. A large 
part of the flowed-in liquid is led off into the sludge below the exit 
end of the vertical venturi, whereas the gases with the remaining 
liquid are led into a horizontally arranged venturi, where this time 
liquid is injected in counter current. At the end of the second 
venturi, the gases are firstly led through a packed layer in a sedimen- 
tation room which from above also admits adsorption liquid in 
counter current, and then they are led through a skimming layer. A 
higher degree of ee is achieved by this arrangement and the 
percent distribution of the total amount of adsorption liquid with 
parallel flow or counter current injection, than compared to the 
already known washing processes, or with the same efficiency, the 
equipment can be reduced in size and thus the operational and 
investment costs can be lowered. 


43794 Low gas flow rate foam separation of cerium(III) from 
dilute aqueous solutions. Shakir, K.; Aziz, M. (Atomic Energy Estab- 
lishment, Cairo (Egypt)). J. Appl. Chem. Biotechnol.; 27: No. 1, 1- 
10(Jan 1977). 

Two low gas flow rate foam separation techniques, ion and 
precipitate flotation, have been investigated for the separation of 
trivalent cerium from solutions with initial cerium concentrations 
ranging from 1 x 10~* to 1 x 10°‘M in the pH range of 1.8 to 12 
using the anionic collector sodium lauryl sulfate and the cationic 
surfactant cetyl tyimethyl ammonium bromide. In addition to the 
t of collector, the pH and the cerium ion concentration, and 
other factors which can affect flotation results, viz. the time period 
of bubbling, the rate of gas flow, the ageing of both the cerium and 
the collector ions, the ionic strength, and the concentration of the 
collector ions have been investigated and optimum conditions have 
been established. Under optimum conditions removals as high as 
98.5% can be achieved. 


INORGANIC AND PHYSICAL CHEMISTRY 


43795 (ORNL/TM—5291, pp 333-390) Chemical engineering 
research. Sep 1976. 

In Experimental Engineering Section semiannual progress 
report (excluding reactor programs), March 1, 1975—August 31, 
1975. 

Results of research are reported on hydrodynamics and mass 
transfer in three-phase fluidized beds. In hydrogen permeation- 
oxidation studies it was found that at 300 to 500°C, and 10-6 oxygen 
pressure, stainless steel oxidizes 40 to 50 percent of the permeating 
deuterium. Methods of preparing less than 10-y sorbent particles 
were studied using erbium oxide. Adiabatic graphite oxidation stud- 
ies demonstrated that burning rates are mass transfer controlled, and 
that the product gas temperature can be controlled by adjusting the 
recycle gas rate. Apparatus was assembled for evaluation of a 
perfusion-impactor to remove solid or liquid particles from gas 
streams. In studies of continuous chromatography the separation of 
Blue Dextran and CoCl, on Spandex G-10 resin was demonstrated. 
(JRD) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 42399, 43727 


43796 (CONF-760154—(Absts.)) Michael Kasha symposium on 
energy transfer in organic, inorganic, and biological systems. Ab- 
stracts. (Florida State Univ., Tallahassee (USA)). 1976. 93p. Florida 
State Univ., Tallahassee. 

From Symposium on energy transfer in organic, inorganic, 
and biological systems; Tallahassee, Florida, United States of Amer- 
ica (USA) (8 Jan 1976). 

Forty abstracts are included. Some of the compounds and 
topics covered are: photochemistry, quinolines, polyenes, chemilu- 
minescence, mixed molecular crystals, aromatics, triplets, Ru and Rh 
chelates, ReFs, IrFs, CszZrCle : Re**, nucleic acids and bases, 
Renilla bioluminescence, a-tocophenol, carcinogens, and photosyn- 
thesis. (DLC) 


43797 (COO—2889-1) Electron transfer reactions of excited 
dyes with metal complexes. Progress report, May 1, 1976—January 
31, 1977. Lichtin, N.N. (Boston Univ., Mass. (USA)). Feb 1977. 
Contract EY-76-S-02-2889. 8p. Dep. NTIS, PC A02/MF AO01. 

A study was initiated of the factors which determine quantum 
efficiency of transfer of reducing equivalents between excited dye 
molecules and metal complexes in their ground state and composi- 
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tion and dynamics of formation and decay of related photostationary 
states. A ruby laser capable of delivering a 3.6 J, 19 nsec flash was 
acquired and assembly of an apparatus for laser flash photolysis 
begun. At the same time, conventional flash photolysis was used to 
pursue investigation of the dependence upon solvent, anions, pH, 
and ionic strength of the kinetics of the spontaneous dark reaction of 
Fe(H20)**, with leucothionine and with semithionine, reactions 
which contribute to the composition and dynamics of formation and 
decay of the photostationary state of the iron-thionine photoredox 
reaction. Results are consistent with formation of an intermediate 
complex between leucothionine and Fe(III), K/sub A/ = 380 M™' 
and k(elec. transfer) = 0.88 s~’ at approximately 22° in water 
solution at pH2, with sulfate as anion and p = .05 - .1 M. Under 
similar conditions in 50 v/v percent aqueous CHsCN, K/sub A/ = 
780 M7}, k(elec. transfer) = 0.55 s-‘. In both solvents, sulfate 
produces a large positive salt effect. Intermediacy of a complex was 
not established for the faster reaction of Fe(III) with semithionine 
under similar conditions: K/sub A/ . k(elec. transfer) approximately 
3.5 x 105 M~'s~! in H2O, approximately 1.0 x 10* in 50 v/v percent 
aqueous CH3CN. 


43798 (COO—3245-5) Optical spectroscopy of **’Np in CaF2. 
Final report. (Carnegie Institution of Washington, D.C. (USA). 
Dept. of Terrestrial Magnetism). 1976. Contract EY-76-S-02-3245. 
5p. Dep. NTIS, PC A02/MF AO1. 

An analysis was made of the optical absorption and fluores- 
cence spectra of green-colored Np : CaF: specimens. The absorption 
spectra were attributed to Np* (5f*) substituents at Ca? + [000] sites 
with three distinct modes of charge compensation and correspond- 
ingly lowered local symmetries: (1) C/sub 3v/, associated with an 
F~ compensator at a [1/2'/21/2]-type site, (2) C/sub 3v/, associated 
with the replacement of a nn F~ by an 07, (3) C/sub 4v/, associated 
with an F~ compensator at a [00'/2]-type site. A two-parameter fit to 
the positions of the multiplet centers yielded for these sites, the 
following F2 and zeta values (in cm™*): (1) 214.5 and 2032, (2) 212.7 
and 2001, (3) 219.1 and 2083. “Crystal-field” parameters, derived 
from fits to the multiplet splittings, were calculated by molecular 
orbital techniques. Fluorescence, observed in the infrared, was as- 
signed solely to the C/sub 4v/-symmetry site. 


43799 (GEPP—291) Calcium chromate drying studies. Dillard, 
B.M.; Lofton, C.P.; Kling, E.N. (General Electric Co., St. Peters- 
burg, Fla. (USA). Neutron Devices Dept.). 4 Apr 1977. Contract 
EY-76-C-04-0656. 21p. Dep. NTIS, PC A02/MF AO1. 

Samples of calcium chromate were heated at 110 and 400°C 
for specified periods of time to determine the percent weight loss 
under these conditions. Data indicate that a drying time of 8 hours at 
110°C plus 4 hours at 400°C for milled samples is sufficient to obtain 
a constant weight loss. X-ray diffraction patterns obtained for sam- 
ples heated at 110°C for various periods of time indicate that the 
calcium chromate is completely converted to the anhydrous phase 
after 2 hours. Samples were also dried by microwave energy and in 
vacuum at 110°C to compare percent weight loss, particle size and 
surface area. Results showed that adsorbed and interstitial water are 
removed in less than 3 minutes, but hydrated water is removed at a 
much slower rate. (A sample still contained the monohydrate phase 
after 33 minutes of microwave drying.) Surface areas were the same 
for samples dried by the two methods. Particle size distribution 
curves showed a wider —— of particles and a larger concentration 
of particles in the range of less than 5 microns in the microwave- 
dried samples as compared to the samples dried at 110°C in vacuum. 


43800 (LBL—6064) Catalytic reactions of hydrocarbons on plati- 
num single crystal stepped surfaces: the effect of surface structure on 
reactivity. Blakely, D.W. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). May 1976. Contract W-7405-ENG-48. 316p. 
Dep. NTIS, PC Ai4/MF AOl. 

Thesis. 

The adsorption of carbon monoxide was studied by flash 
desorption mass spectroscopy. The equilibrium structure and stabil- 
ity of high Miller Index platinum has been studied on atomically 
clean surfaces. The stability has also been determined on crystals 
with known impurities, oxygen or carbon, on their surfaces. The 
equilibrium structure of the crystal surface is directly related to the 
surface free energy, or surface tension, of the crystal. The atomically 
clean surfaces of Pt exhibit the largest region of stability of the 
monatomic height step configuration. 


43801 (ORNL/MIT—247) Cross-flow filtration with dynamical- 
ly-formed membranes. Awokoya, F.O.; DeCicco, S.G. (Massachu- 
setts Inst. of Tech., Oak Ridge, Tenn. (USA). School of Chemical 
Engineering Practice). 21 Dec 1976. Contract W-7405-ENG-26. 27p. 
Dep. NTIS, PC A03/MF AO1. 

An investigation of cross-flow filtration using dynamically 
formed hydrous zirconium (IV) oxide membranes formed on two 
types of porous polymer substrate was undertaken. The dependence 
of dodecane rejection and water flux on circulation velocity, forma- 
tion pressure, operating pressure, and pressure history was experi- 
mentally studied. Rejections were as high without the dynamically 
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formed membranes as with them. Flux was found to decrease with 
increasing formation pressure. The influence of circulation velocity 
on flux varied depending on the ——— and formation pressure. 
Pressure and circulation velocity hysteresis experiments produced 
irreversible reductions in flux. 


43802 (ORNL/NUREG—13) Kinetic model for predicting the 
composition of chlorinated water discharged from power plant cooling 
systems, Lietzke, M.H. (Oak Ridge National Lab., Tenn. (USA)). 1 
Feb 1977. Contract W-7405-ENG-26;NRC-INA-40-550-75. 47p. 
Dep. NTIS, PC A04/MF AO1. 

A kinetic model for predicting the composition of chlorinated 
water discharged from power plant cooling systems has been devel- 
oped. The model incorporates the most important chemical reactions 
that are known to occur when chlorine is added to natural fresh 
waters. The simultaneous differential equations, which describe the 
rates of these chemical reactions, are solved numerically to give the 
composition of the water as a function of time. A listing of the 
computer program is included, along with a description of the input 
variables. A worked-out example illustrates the application of the 
program to an actual cooling system. An appendix contains a compi- 
lation of the known equilibrium and kinetic data for many of the 
chemical reactions that might be encountered in chlorinating natural 
fresh waters. 


43803 (ORNL/TM—5775) SOLGASMIX-PV, a computer pro- 
gram to calculate equilibrium relationships in complex chemical sys- 
tems. Besmann, T.M. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1977. Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF 
AOl. 

The use of the computer program SOLGASMIX-PV for 
calculating equilibrium compositions is described. The program can 
calculate equilibria in systems containing a gaseous phase, condensed 
phase solutions, and condensed phases of invariant or variable stoi- 
chiometry. Either a constant total gas volume or a constant total 
pressure can be assumed. Unit activities for condensed phases and 
ideality for solutions are assumed, although nonideal systems can be 
handled provided activity coefficient relationships are available. 


43804 (SAND—77-0368) Substrate cleaning prior to thick film 
screening. Hof, G.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Apr 1977. Contract EY-76-C-04-0789. 17p. Dep. NTIS, PC A02/MF 
AOl. 


Cleaning og pow for thick film screening are not as 


critical as for thin film application. Seven different prescreen prep- 
arations from no cleaning at all to the rigorous cleaning required for 
thin film were studied. The results show very little difference in 
thick film to substrate adhesion strengths for the different prepara- 
tion methods. From the practical standpoint that some preparation is 
necessary to compensate for manufacturing or storage variables, a 
minimum cleaning prior to thick film screening is recommended. 


43805 (UCRL—52226) Hydrogen vapor pressures from 4 to 30 
K: a review. Souers, P.C.; Briggs, C.K.; Pyper, J.W.; Tsugawa, R.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 18 
Feb 1977. Contract W-7405-ENG-48. 35p. Dep. NTIS, PC A03/MF 
AOl. 

The following properties for the hydrogens from 4 to 30°K 
are reviewed: liquid-gas and solid-gas vapor pressures, triple-point 
values, virial coefficients, liquid and solid densities, and heats of 
transformation. We have correlated these properties with as much 
consistency as the data allow. Empirical equations are given for 
virial coefficients and densities. Clausius-Clapeyron equations relate 
vapor pressure and temperature with the other properties. Data are 
frequently available with Hz and D2 and are sometimes available for 

D and Tz. We have, therefore, estimated HT and DT values to 
complete the set. We have also reviewed work on binary H-D 
mixtures and have estimated the expected behavior for H-T and D-T 
systems. 


43806 (BNWL-tr—232) Reaction of nitrogen with lithium at 

common temperature and the role of water vapor in this reaction. 

Besson, J.; Mueller, W. Translated by R. Bush from C. R. Hebd. 

pe Acad. Sci.; 247: 2370-2372(1958). 4p. Dep. NTIS, PC A02/ 
AOl. 

The black layer which forms on Li in air, moist nitrogen, or 
water er is the hydroxide and not the nitride. However, if Li is 
exposed first to water vapor and then to nitrogen, the thin hydroxide 
layer is liable to cause the formation of nitride. 


43807 (ORNL-tr—4312) Determination of the reactive phase 
during the absorption of nitrogen oxides in water. Detournay, J.P.; 
Jadot, R.H. Translated by R.G. Mansfield from Chem. Eng. Sci.; 28: 
No. 11, 2099-2102(1973). 7p. Dep. NTIS, PC A02/MF AOI1. 

Two simple experiments were used to prove the existence of a 
reaction between N2O, and water vapor in a homogeneous gaseous 
phase. The approximate value of the kinetic constant shows that the 
reaction is much lower than in the gaseous phase; from this point of 
view alone, it does not appear useful to increase the volume of the 
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ae phase in industrial installations for the production of nitric 
acid. 


43808 Effects of temperature and pressure gradients on catalyst 
pellet effectiveness factors. I. =v/sub i/ == 0. Wong, R.L. (Univ. of 
Calfornia, Livermore); Hubbard, G.L.; Denny, V.E. Chem. Eng. 
Sci.; 31: 541-548(1976). 

From 15. ASME/AICHhE national conference; San Francisco, 
CA, USA (Aug 1975). 

The dusty gas model is used to establish the effects of 
temperature and pressure gradients on catalyst pellet effectiveness 
factors for reaction systems in which species molecular weights and 
transport coefficients are indistinguishable and =v/sub i/ = 0. For 
this class of reactions, the total molar flux of species i is shown to be 
expressible simply as N/sub i/ = -cD nabla x/sub i/ in terms of the 
molar concentration, the Bosanquet diffusivity, and the mole fraction 
gradient. The effects of temperature and pressure gradients are 
reflected only in variations in molar concentration and diffusivity. 
Furthermore, the temperature-pressure relationship is shown to be 
given by the thermal transpiration equation for a pure gas. Typical 
numerical results are reported for first order reactions in spherical 
pellets under diffusive conditions ranging from the Knudsen through 
the bulk diffusion regimes. The variation in diffusion regime is 
shown to be controlled by an additional parameter a, the Knudsen 
to bulk diffusion ratio. Comparisons are made with the classical 
Weisz-Hicks nonisothermal pellet solutions based on N/sub i/ = - 
D/sub eff/nabla c/sub i/. For highly exothermic reactions, effective- 
ness factors are 18 percent lower in the Knudsen regime and 30 
percent higher in the bulk diffusion regime than are the Weisz-Hicks 
values. For highly endothermic reactions with a significant diffusion 
limitation, the effectiveness factors are 30 percent lower than the 
Weisz-Hicks values. The classical Damkoehler relationship for pellet 
temperature rise is shown to apply in the Knudsen regime, with the 
maximum dimensionless center temperature given by (1 + 8), where 
B is the heat of reaction parameter. This temperature is accompanied 
by a maximum dimensionless center pressure of (1 + 8)/sup '/2/. In 
the bulk diffusion regime, the maximum center temperature is shown 
to be increased by the additional term B*/4. 


43809 structure of diaquobis(2,3-dihy- 
droxy-2-methylpropanoato TD. Miller, J.H.; Powell, J.E.; Ja- 
cobson, R.A.; Kulprathipanja, S. (Ames Lab., IA). Inorg. Chim. 
Acta; 18: 25-28( 1976). 

The crystal and molecular structure of diaquobis(2,3-dihy- 
droxy-2-methylpropanoato)copper(II) has been determined by three- 
dimensional x-ray analysis. The compound crystallizes in the mono- 
clinic space group C2/c, with a = 5.688 +- .006 A, b = 20.79 +- 
.03 A, c = 10.569 +- .016 A, B = 94.55 +- .06°, and Z = 4. The 
structure was solved by direct methods and refined by full-matrix 
least-squares procedures to a final disc cy factor R = .090 for 
860 observed reflections (Io greater than 2 sigma(Io)). The geometry 
around the copper is distorted octahedral, with the two waters 
occupying the axial positions. Both ligands coordinate bidently, 
forming chelate rings incorporating the 2-hydroxy oxygen. The 
other hydroxy oxygens are not bound to the copper. There appears 
to be extensive hydrogen bonding in both the a and c directions with 
long contacts in the b direction. 


43810 Anisotropic magnetic susceptibility of erbium and ytter- 

bium in zircon, ZrSiO,. Thorpe, A.N. (Howard Univ., Washington, 

DC); Bri C.; Tsang, T.; Senftle, F.; Alexander, C. J. Phys. Chem. 
Solids; 38: No. 5, 477-480(1977). 

Magnetic susceptibility measurements have been made for 

both Er- and Yb-doped yop 10° ppM) zircon single 

tals with the magnetic field perpendicular and lel to the 


c 
[001] axis. Large susceptibility anisotropies were found in both cases. 


The observed anisotropies of ZrSiO,:Yb indicate small populations 
(approximately 19 percent) of Yb ions at the axial (tetragonal) sites, 
as the susceptibility of ZrSiO,:Yb would be nearly isotropic if the Yb 
ions only occupied the orthorhombic sites. For Er** in orthorhom- 
bic sites of zircon, the data indicate that the first excited state is 
paramagnetic with g/sub x/ = 9 and g/sub y/ approximately 5 at 20 
cm™! above the -_~ state (g/sub x/ approximately 0, g/sub y/ 
approximately 15). The first excited state is quite similar to the 
ground states observed for Er** in many host lattices. 


43811 Lattice-dynamical calculation of the thermodynamic prop- 
erties of NaCl, KCl and RbCl. Hardy, R.J. (Univ. of Nebraska, 
Lincoln); Karo, A.M. J. Phys. Chem. Solids; 38: No. 4, 335-344(1977). 

Results of a lattice-dynamical calculation of the coefficient of 
thermal expansion, the heat capacity, and the macroscopic Gruenei- 
sen ratio for NaCl, KCl and RbCl are dpa Good agreement 
with the experimental results is obtained without adjustable param- 
eters. The needed normal mode frequencies and mode-Grueneisen 
parameters were calculated with a deformation dipole model with 
nearest- and next-nearest-neighbor central-force interactions. Pre- 
dicted values for the static elastic constants, the strain derivatives of 
the static potential energy, the mechanical equilibrium value of the 
nearest-neighbor distance, and the mode-Grueneisen parameters are 
given. 
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43812 Reaction of chlorine atoms with acetylene and its possible 
significance. Lee, F.S.C.; Rowland, F.S. (Univ. of Cali- 

fornia, Irvine). J. Phys. Chem.; 81: No. 7, 684-685(7 Apr 1977). 
The addition reaction of Cl with C:H2 yields the excited 
C.H2Cl* radical, which can undergo either stabilization or decompo- 
sition. The relative rates of the stabilization or decomposition reac- 
tions were measured using HI as a scavenger for the stabilized 
DA) radical. Radioactive **C] was in all experiments. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


43813 Isotope exchange process and device. Delvalle, P. (to 
CEA). French Patent 2,282,928/A/. 26 Aug 1974. 46p. (In French). 

Available from Institut National de +A Propriete Industrielle, 
Paris (France). 

A process for enriching uranium in one of its isotopes is 
described. To do so, cascade isotopic exchanges are made by contact 
between U(III) and U(IV) in conditions avoiding the oxidation of 
UID in U(IV). A liquid phase containing an uranium compound 
and free of other group III to VIII metals of the periodic classifica- 
tion, in which uranium is present at a first valence is placed in 
contact with a second valence uranium compound, protected from 
any contact with a conducting solid and witu an agent bringing free 
or release oxygen. The second phase is organic. The process includes 
a counter current isotopic exchange between an aqueous phase 
containing a U** salting-out agent and the uranium as U** ions and 
an organic phase containing the uranium at valence IV. This is 
followed by the extraction of U(IV) from the organic phase into the 
previously spent aqueous phase and the reduction of uranium from 
valence IV to valence III; finally by oxidation of U(III) of the 
aqueous phase into U(IV) and the transfer of U(IV) into the previ- 
ously exhausted organic phase. 


43814 Isotope separation process. (to Exxon Research and Engi- 
ee Co.). Netherlands Patent 7,602,905/A/. 19 Mar 1976. 8p. (In 
utch). 

Priority 23 Apr 1975, USA. 

The invention relates to a process for separating a given 
material into two or more parts, in each of which the abundances of 
the isotopes of a given element differ from the abundances of the 
isotopes of the same material in the said material. More particularly, 
the invention relates to a method for the isotopically selective 
excitation of gas phase UFs by infrared photon absorption followed 
by selective reaction of said excited UFs with atomic chlorine, 
bromine, or iodine to form a product which may be separated by 
means known in the art. 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 44048 


43815 Electron mobilities in liquid tetramethylsilane at tempera- 
tures up to the critical point. Cipollini, N.E.; Allen, A.O. (Chemistry 
Department, Brookhaven National Laboratory, Upton, New York 
11973). J. Chem. Phys.; 67: No, 1, 131-133(1 Jul 1977). 

Electron mobilities have been measured as a function of 
temperature over the whole liquid range of tetramethylsilane. Above 
the triple point, the mobility attained a minimum at 260 K and a 
maximum at 377 K then fell abruptly to a relatively low value near 
the critical point. This behavior has been shown by rare gas liquids 
as well as liquid 2,2,dimethylpropane; however, in tetramethylsilane 
the ratio of maximum to minimium mobilities was much smaller than 
in any of these other liquids. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 42382, 42396, 42576, 42768, 
43788, 43797, 43800, 43827 


43816 Neutron-diffraction study of the 1:1 molecular complex of 
7,7,8,8-tetracyanoquincdimethane with p-terphenyl. Lisensky, G.C.; 
Johnson, C.K.; Levy, H.A. (Oak ae National Lab., TN). Acta 
Crystallogr., Sect. B; 32: 2188-2197(Jul 1976). 

The 1 : 1 complex between 7,7,8,8-tetracyanoquinodimethane 
(TCNQ) and deuterated p-terphenyl forms dark red crystals, space 
group P anti 1, with one molecule of each component in the unit cell 
of dimensions a = 8.0189 (5), b = 8.8927 (5), c = 8.0264 (5) A, and 
a = 96.413 (3), B = 95.861 (9), y = 102.800 (7)° The structure was 
solved by fitting the transform of terphenyl-d to neutron-diffraction 
intensity data and was refined by least-squares methods, using 2614 
unique reflections, to a final discrepancy index R(F?) of 0.042. All 
bond distances were determined to a = of less than or equal 
to 0.002 A. The structure consists of stacks in which TCNQ and 
terphenyl molecules alternate on centers of symmetry along the a 
axis. p-Terphenyl is an overcrowded molecule showing in-plane and 
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out-of-plane deviations from the idealized planar conformation, the 
largest of which is a 12° torsion between the center and each end 
ring. The resultant distances between overcrowded deuterium 
atoms, 1.972 (2) and 1.985 (2) A, are still less than the sum of van der 
Waals radii. An unusual pattern of incomplete deuteration was 
noted. 


43817 Calculation of the solubility of hydrocarbons in paraffins 
by means of a new correlation technique. Monfort, J.P.; Varela, H. 
(Cent de Invest de Mater, UNAM, Mex). Chem. Eng. J. (Lausanne); 
12: No. 1, 1-7(Aug 1976). (In French). 

A new correlation based on an empirical treatment is present- 
ed to calculate the solubilities of hydrocarbon gases in paraffins at a 
solute partial pressure of 1 atm. The authors correlate the Henry 
constants for gaseous solutes in hydrocarbon solvents with the 
numbers of solute and solvent carbon atoms and the fugacity of the 
hypothetical liquid solute. For olefine solutes they introduce an 
adjusted factor to replace the number of carbon atoms of the 
molecule. It is observed thai for a large temperature interval and for 
solvents of short and long molecules the deviation between predict- 
ed and experimental solubilities of methane, ethane, propane, butane, 
ethylene and propane is less than 5.0%--an agreement which is thus 
of practical engineering interest. 19 refs. 


43818 Polymerization in monomolecular layers at the interface of 
water/gas. Naegele, D.; Ringdorf, H. (Mainz Univ. (Germany, F.R.). 
Inst. fuer Organische Chemie); Tieke, B.; Wegner, G. (Freiburg 
Univ. (Germany, F.R.). Inst. fuer Makromolekulare Chemie); Day, 
D.; Lando, J.B. (Case Western Reserve Univ., Cleveland, Ohio 
(USA). Case Inst. of Tech.). Chem. Ztg.; 100: No. 10, 426-427(Oct 
1976). (In German). 
4 refs. Short communication only. 


43819 Copolymers from azo-inducers and styrene synthesis, char- 
acterization, grafting, and cross-linking. Nuyken, O.; Steinhausen, R..; 
Kerber, R. (Technische Univ. Muenchen (Germany, F.R.). Lehr- 
stuhl fuer Makromolekulare Stoffe). Chem. Ztg.; 100: No. 10, 
426(Oct 1976). (In German). 

Short communication only. 


43820 Emulgator properties of block-copolymers. Characteriza- 

tion and application of oil/water- and water/oil emulsions. Rogez, D.; 

Nervo, J.; Riess, G. (Ecole Superieure de Chimie, 68 - Mulhouse 

(France)). Chem. Ztg.; 100: No. 10, 429(Oct 1976). (In German). 
Short communication only. 


43821 Spectroelectrochemical investigations of the reduction of 
benzaldehyde and p-cyano- and p-phenylbenzaldehyde in sulfolane. 
Armstrong, N.R. (Sandia Labs., Albuquerque, NM); Quinn, R.K.; 
Vanderborgh, N.E. J. Phys. Chem.; 81: No. 7, 657-659(7 Apr 1977). 

Spectroelectrochemical investigations are presented for the 
reduction of benzaldehyde and p-cyano- and p-phenylbenzaldehyde 
in the solvent sulfolane. Two reduction inteoneetes were observed 
for the p-cyanobenzaldehyde reduction. One intermediate was the 
radical anion which was consumed in a dimerization reaction, kz = 
85—88 M~'s~'. The other intermediate was the electrochemically 
inactive complex between the radical anion and the unreduced 
parent. The verification of this complexation clarifies previous vol- 
tammetric studies of this type of reduction mechanism. 


43822 Properties of organic-water mixtures. 11. Self-diffusion 
coefficients of Na* in polyethylene glycol-water mixtures at 25°C. 
Phillips, H.O.; Marcinkowsky, A.E.; Sachs, $.B.; Kraus, K.A. (Oak 
om National Lab., TN). J. Phys. Chem.; 81: No. 7, 679-682(7 Apr 


Self-diffusion coefficients, D, of Na* (NaCl, m = 0.1) were 
measured by the radiometric porous frit method for water mixtures 
of polyethylene — (PEG, molecular weight ca. 20,000) at 25°C. 
As the organic fraction of the solution increases, D decreases from 
1.28 x 10°° cm/s in water to 0.15 x 10-5 cm*/s in 48 vol percent 
PEG. The diffusion coefficient—viscosity product increases rapidly 
with increasing fraction of organic component in solution. At an 
organic volume fraction of 0.48, the relative diffusion coefficient— 
viscosity product is over 700 times larger than in water. A plot of 
the logarithm of the relative diffusion coefficients against logarithm 
of the volume fraction of water is essentially linear, with slope 3.3. 
This large slope implies that for self-diffusion of small ions the PEG 
solution behaves like an assembly of oblate ellipsoids of revolution 
with an axial ratio substantially different from unity. 


43823 Properties of organic-water mixtures. 13. Self-diffusion 
coefficients of Na* in glycerol triacetate-water mixtures. Phillips, 
H.O.; Shor, A.J.; Marcinkowsky, A.E.; Kraus, K.A. (Oak Ridge 
National Lab., TN). J. Phys. Chem.; 81: No. 7, 682-683(7 Apr 1979), 

Self-diffusion coefficients, D, of Na* in water solutions of 
glycerol triacetate (GTA) were obtained at 25°C as a function of 
water fraction, f/sub v/, and sodium perchlorate concentration. The 
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latter was used to produce miscibility of water and GTA over the 
composition range studied. At constant NaClO, concentration, D 
decreases rapidly with water content, qualitatively as expected from 
the viscosity of the solutions. A plot of log D vs. log f/sub v/ is 
essentially linear, with a slope of 1.5. The diffusion coefficient— 
viscosity products are not quite constant but have a shallow maxi- 
mum near f/sub v/ = 0.5. At constant organic volume fraction of 
0.97, an increase in NaClO, concentration causes a large increase in 
the viscosity of the solutions and a somewhat smaller increase in 
diffusion coefficients. 


43824 Reinvestigation of vibronic level dependence of fluores- 
cence quantum yields and radiative and nonradiative lifetimes of p- 
difluorobenzene in its first excited singlet state ('B2/sub u/). Volk, 
L.J.; Lee, E.K.C. ment of Chemistry, University of Califor- 
nia, Irvine, California 92717). J. Chem. Phys.; 67: No. 1, 236-241(1 Jul 
1977). 

The fluorescence quantum yields (Phi/sub f/) of p-CsHsF2 
(*B2/sub u/) have been measured for a number of vibronic levels at 
low pressures where “isolated” molecule condition can be main- 
tained. Our present values obtained by continuous excitation are 
significantly different than those obtained previously by flash excita- 
tion [C. Guttman and S. A. Rice, J. Chem. Phys. 61, 661 (1974)]; we 
obtain 0.70 vs the previous value of 1.00 for the fluorescence 
quantum yield of the 0O—O band. On the basis of the new value of 
Phi/sub f/, a set of revised values of radiative lifetimes (tau/sub r/) 
and nonradiative lifetimes (tau/sub n r/) of various vibronic levels 
are obtained. 


43825 Intermolecular electronic and vibrational energy transfer 
from the single vibronic levels of p-difluorobenzene ('B2/sub u/) to 
cyclobutanone. Volk, L.J.; Lee, E.K.C. (Department of Chemistry, 
University of California, Irvine, California 92717). J. Chem. Phys.; 
67: No. 1, 242-246(1 Jul 1977). 

An attempt has been made to measure the singlet—singlet 
electronic energy transfer rates from 17 single vibronic levels (SVL) 
of p-CsHsF2('B2/sub u/) to cyclobutanone. No variation in the 
energy transfer cross sections have been found for the 17 SVL 
transitions, and an average value of 103 A? (zra°/sub c/?) is obtained. 
This value is nearly identical to the value obtained for the vibration- 
ally relaxed, thermal levels. The reason for the lack of variation is 
suggested to be the consequence of rapid, intramolecular vibrational 
energy redistribution induced by collisional perturbation. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 43788, 43790 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 43487, 43821 


PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 43827, 44020, 44021, 44053 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 42723 


43826 (UCRL—52251) Investigations in silicate glasses. I. Radi- 
ation damage. II. Optical nonlinearity. Moran, M.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Nov 1976. Con- 
tract — 261p. Dep. NTIS, PC AA12/MF AOl1. 

esis. 

The investigation of two poorly understood but technologi- 
cally important physical properties of silicate glasses and related 
materials is described. The use of Electron Paramagnetic Resonance 
to investigate the nature of radiation-induced damage in 
exposed to a variety of high-energy radiation sources is discussed 
first. Second, the measurement of the nonlinear index of refraction 
coefficient in a variety of optical materials related to the design of 
high-power laser systems is described. The radiation damage investi- 
gations rely heavily on the comparison of experimental results for 
different experimental situations. The comparison of EPR lineshapes, 
absolute spin densities and power saturation behavior is used to 
probe a variety of microscopic and macroscopic aspects of radiation 
damage in glasses. Comparison of radiation damage associated with 
exposure to gamma rays and fast neutrons (and combinations there- 
of) are interpreted in terms of the microscopic damage mechanisms 
which are expected to be associated with the specific radiations. 
Comparison of radiation damage behavior in different ty of 
glasses is also interpreted in terms of the behavior expected for the 
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specific materials. The body of data which is generated is found to 
be internally self-consistent and is also generally consistent with the 
radiation behavior expected for specific situations. A new 
and versatile technique for measuring the nonlinear index of refrac- 
tion coefficient, nz, in optical materials is described. The technique 
utilizes a 1 ns pulsed neodymium-glass laser system and time-re- 
solved interferometry to determine the ratio of the coefficient ne of 
sample materials to the ne of CS:. This method avoids some of the 
complications associated with performing absolute measurements of 
Nz and allows the use of a relatively simple experimental technique. 
The measurements determine the nonlinear index ratios of the sam- 
ples with an accuracy of about +-15 percent. 


43827 Effect of structure in charge on radiation-induced reac- 
tions in micellar systems. Thomas, J.K. (Univ. of Notre Dame, IN). 
Acc. Chem. Res.; 10: No. 4, 133-138(Apr 1977). 

A study of radiation-induced reactions in micellar systems 
included the following topics: location of the probe molecule in the 
micelle, reaction of noncharged species in micelles, external quench- 
ing of pyrene fluorescence, reaction of e/sub aq/~, and photoioniza- 
tion. The effect of charge and structure on reactions induced by low 
or high-energy photons or fast electrons was ascertained. A com- 
parison of the micellar data with data from homogeneous solutions 
can be used to provide micellar structure information and reaction 
details. (DDA) 


43828 Hydrogen atom spin trapping in y-irradiated fluorinated 
alcohols. Solvent effects on coupling constants and relative radical 
yields. Ling, A.C. (San Jose State Univ., CA); Kevan, L. J. Phys. 
Chem.; 81: No. 7, 605-607(7 Apr 1977). 

H atoms and radicals in y-irradiated (CF;2CHOH and 
CF3CF2CF2CH2OH liquids have been spin trapped with pheny] tert- 
butyl nitrone. The H adduct yields are comparable to the radical 
adduct yields in contrast to the nonfluorinated alcohols in which the 
H adduct yield is only about 10~? of the radical adduct yield. The 
coupling constants in the partially fluorinated alcohols (A/sup N/ 
approximately 17 G and A/sub 8//sup H/ approximately 10 G) are 
significantly larger than in the nonfluorinated alcohols (A/sup N/ 
ys cenyen ad 15 G and A/sub 8//sup H/ approximately 8 G) and 
c a smoothly with mole fraction of the partially fluorinated 

ols. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 42667, 42673, 43680 


43829 (COO—2563-1) Synthesis of volatile uranium compounds. 
Lagow, R.J. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. 
of Chemistry). 1977. Contract EY-76-S-02-2563. 14p. Dep. NTIS, 
PC A02/MF AOI. 

Most of the effort was spent on an attempt to synthesize 
U(CFs)s. First experiments were conducted using tungsten as stand- 
in for uranium; reaction of C2Fs plasma with sublimed WCle and 
WBre or with a W mirror produced an unstable solid which is 
believed to be W(CFs)s. UClg was also prepared and reacted with 
CFs plasma; the product was then fractionated and studied. (DLC) 


43830 (LBL—5773) Crystallographic studies of sodium thorium 
fluoride precipitates and of a thioniabicyclo compound. Price, E.M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1976. Contract W-7405-ENG-48. 74p. Dep. NTIS, PC A05/MF 
AOl. 


Thesis. 

The phases which precipitate from solutions of thorium ni- 
trate and hydrofluoric acid or sodium fluoride have been studied. 
Variables investigated include ratios of Na:F:Th, pH, temperature, 
and time in contact with the mother liquor. Twelve phases were 
observed to form. The structure of one phase, NazThFe, (space 
group P anti 62m; Z = 1; a = 6.14A; c = 3.696A.) is proposed. The 
structure of 6-carbomethoxy-1-thioniabicyclodecane iodide is also 
reported (space group P2:/n; Z = 4; a = 8.890A; b = 20.120A;c = 
8.150A; 8 = 110.17°). 


43831 (PUB—112) History of MET Lab Section C-I, April 
1942—April 1943. Seaborg, G.T. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Feb 1977. Contract W-7405-ENG-48. 
708p. Dep. NTIS, PC A99/MF AOl1. 

A day-to-day account of the work done at the University of 
Chicago Metallurgical Laboratory from April 1942 to April 1943 is 
a The work concerned the development of chemical procedures 

the extraction of plutonium, for the purification of plutonium, 
and, in the later phases, for research on the isotopes of other heavy 
elements including other transuranium elements. (LK) 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 42499, 42508 


43832 Reduction of nitrogen oxide emission by optimizing the 

burner construction. Operational results with a test burner. Michel- 

felder, S. (International Flame Research Foundation, Ijmuiden 

—— VGB Kraftwerkstech.; 56: No. 10, 622-629(Nov 1976). 
n 


12 figs.; 12 refs. 

By optimizing burner parameters as a means of reducing the 
NO emission from firings, it is shown on the basis of experimental 
investigations that it is possible to priduce long flames with low 
burning intensity and low in NO emissions in gas, oil and carbon 
dust firings. Small NO emission values, however, with small flames 
with high burning intensity, could only be obtained in natural gas 
firing. The reason for this are the different NO occurrence mecha- 
nisms in natural gas flames on the one hand, and in oil or carbon dust 
flames on the other hand. Operational results with a test burner 
showed, however, that it is possible via unconventional burner 
constructions to also realize short oil or carbon dust flames with 
relatively high burning intensity and low NO emission. 


43833 Study for fluidized-bed combustion for industrial steam 
generators. Wojnov; Rachmanov, V.B. (Odesskij Politekhnicheskij 
Inst. (Ukrainian SSR)). Arch. Energiewirtsch.; 30: No. 12, 1058- 
1063(Dec 1976). (In German). 

ig.; 2 tabs.; 5 refs. Translated from Russian: Postanovka 
issledovanija topki s kipjascim slojem dlja promyslennych parogen- 
eratorov. Also published in Izv. Vyssh. Uchebn. Zaved., Ehnerg. v. 
19(6), 1976, p. 129-134. 

Tackling of research and experimental work on combustion 
of various fuels in the fluidized bed in order to intensify combustion 
and heat transfer as well as to contribute to environmental protec- 
tion is a very pressing and argent task. For the study, an experimen- 
tal facility was built supplying extensive knowledge on the behav- 
iour of the elements of a steam generator with fluidized combustion. 
In the first stage, experimental data were obtained confirming the 
functioning of the plant, which are interesting from a scientific and 
practical point of view. 


ENGINEERING 


REFER ALSO TO CITATION(S) 44689 


GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 42544, 44087 


43834 (LA—6565-PR) E Division quarterly report, June 1— 
August 31, 1976. Kelley, P.A. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nov 1976. Contract W-7405-ENG-36. 48p. Dep. 
NTIS, PC A03/MF AOl1. 

Brief reports on research done during the quarter are given 
on the following topics: electronic temperature monitoring and 
identification for livestock, electromagnetic probing (fracture map- 
ping), fiber optics for downhole instrumentation (weapons testing), 
detector research and development, ionization loss in thin foils, 

itaxial surface barrier detectors, adaptive control applied to 
HVAC systems, energy conservation in commercial buildings, Toka- 
mak ohmic-heating study group, and high-temperature electronics. 
Technical services and engineering support (development projects, 
program support, instrumentation support) are also sketched. The 
summaries are descriptive, with essentially no hard data. (TFD) 


43835 Heat engine. Feurer, B.; Beschorner, F.; Aupor, H. (to 
Maschinenfabrik Augsburg-Nuernberg (M.A.N.) A.G.). 
German(FRG) Patent 2,340,269/A/. 20 Mar 1975. 33p. (In German). 

11 figs. 

A on engine with heat injection from outside, particularly a 
hot gas engine, is described. A heater is arranged in the flow path of 
the working medium, to which the heat produced by an outer 
combustion system is taken. The heat can also be taken from a heat 
store, which is charged via an outside combustion system, e.g. from 
waste gas. This ensures good running of the hot gas engine during 
the charging of the heat store, as this is only charged with waste gas 
in practice. As the charging process is separate from engine oper- 
ation, no regulating process is required to adapt the charging process 
to engine operation. Apart from this, due to this separation, the same 
operating temperature can be achieved at the heater for all operating 
conditions. By the process according to the invention, an improve- 
ment of the efficiency of the hot gas engine can be achieved. 
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43836 Essentials of a maintenance management system. Herbaty, 
F. (ERDA, Argonne, IL). Plant Eng. (Barrington, Ill.); 31: No. 11, 
103-105(26 May 1977). : 
Procedures for writing preventive maintenance instructions 
are given. Measures for implementing the program are discussed. 


(TFD) 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 43016, 43147, 43161, 43185, 
43186, 44155 


43837 (BDX—613-1684) Wear prevention in molds used to mold 
boron-filled elastomers. Plumb, R.S.; Glaeser, W.A. (Bendix Corp., 
Kansas City, Mo. (USA)). Apr 1977. Contract EY-76-C-04-0613. 
19p. (CONF-770406—1). Dep. NTIS, PC A02/MF AOl1. 

From International conference on wear of materials; St. 
Louis, Missouri, United States of America (USA) (25 Apr 1977). 

An investigation was conducted to identify surface coatings 
which would improve the wear characteristics of compression molds 
used to mold contoured parts from elastomers filled with crystalline 
boron particles. An analysis was made of the mode of wear present 
on the surfaces of a production mold, followed by selection and 
modification of a capillary rheometer as the test device. Test speci- 
mens were coated by electroplating, electroless plating, plasma 
spraying, chemical vapor deposition, sputtering, and a fused salt 
process. Testing was conducted under conditions simulating those 
encountered in the production molding operation. Techniques used 
in evaluating the results included optical microscopy, scanning elec- 
tron microscopy, transmission electron microscopy, and surface pro- 
filometry. The results are expressed as a ratio of volumetric wear of 
the tested coating to that of unprotected mold steel. Results indicate 
that titanium diboride (TiBz) applied by chemical vapor deposition 
provides wear resistance superior to plasma-sprayed aluminum oxide 
mixed with titai.ium dioxide, plasma-sprayed chromium oxide, elec- 
trodeposited chromium, electroless nickel containing synthetic dia- 
mond powder, and chemical-vapor-deposited tungsten carbide (W/ 
W.C), aluminum oxide, and aluminum oxide over chromium carbide. 
Sputtered titanium diboride was also superior to these coatings and 
to sputtered titanium carbide and boron carbide. 


43838 (SAND—77-0403) Filament-reinforced cylindrical pres- 
sure vessels: analysis and numerical evaluation. Moss, M. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C- 
04-0789. 19p. Dep. NTIS, PC A02/MF AOI. 

The response to internal pressure of a cylindrical vessel 
consisting of a metal liner reinforced with a circumferentially wound 
filament-epoxy composite has been analyzed. Expressions for pres- 
sures required to produce the onset of gen Sane complete yield- 
ing in the liner, failure of the composite, and efficiencies are derived 
for all combinations of three liner materials (HP-9-4-20 steel, 6061- 
T6 Al, and Ti-6AI-4V), and three composites (Kevlar 49-epoxy, 
Thornel 400-epoxy, and Thornel 75-epoxy). Failure pressures are 
highest for the Kevlar 49-reinforced vessels. At lower failure pres- 
sures, 6061-T6 Al/Kevlar 49-epoxy vessels are most efficient as 
measured by the product of failure pressure and interior volume 
divided by vessel mass. 


43839 (UCRL—78376) Fracture studies with two- and three- 
dimensional computer simulation programs. Wilkins, M.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Jan 1977. 
Contract W-7405-ENG-48. 17p. (CONF-770309—1). Dep. NTIS, 
PC A02/MF AO1. 

From Conference on fracture mechanics and technology; 
Hong Kong, China (21 Mar 1977). 

It may be important not only to recognize when a failure 
condition has been reached, but to actually represent the failure in 
the calculation. Large ee using finite-element and finite- 
difference techniques can solve the fundamental equations of stress 
and strain without simplifying assumptions. The application of these 
techniques to fracture have two fundamental requirements: (1) the 
model for material failure by fracture, and (2) a method for repre- 
senting fracture and fracture propagation in the calculational grid. 
These two requirements were studied in ductile fracture of 6061-T6 
aluminum. Experimental load-extension curves for tension tests were 
simulated with a finite-difference program. A fracture model was 
developed that assumes damage in ductile fracture accumulates in 
the form of small voids that grow with strain until the material can 
no longer support the — load. When a critical damage is 
reached the boundary conditions appropriate for a crack are intro- 
duced into the simulation program. 


43840 (UR—3055-21) Aerosol sedimentation in a spinning spiral 
duct centrifuge. Martonen, T.B. (Rochester Univ., N.Y. (USA)). 
pong Contract EY-76-C-02-3055. 153p. Dep. NTIS, PC A08/MF 
AOl. 

Thesis. 
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Studies to gain information regarding the performance of the 
spiral duct centrifuge when sampling atmospheric aerosols are de- 
scribed. The instrument is calibrated experimentally with a dilute 
laboratory aerosol composed of unit density sphe "es, and under 
calibration conditions the gas phase of the aerosol and the winnow- 
ing medium are both dry air. Aerosols of environmental concern 
may differ from the laboratory aerosol in two main respects; the 
carrying medium in which particles are suspended may be other than 
dry air and the particulate mass concentration may be large. The 
omg os that the ene of the spiral duct centrifuge could 

influenced by the properties of the gas phase and particulate 
concentration of the aerosol being sampled has not been evaluated. 
The specific objective was to investigate the influence of these 
properties upon the settling behavior and subsequent aerodynamic 
classification of an aerosol particle in the spiral duct centrifuge. It is 
demonstrated experimentally that the gas phase and particulate mass 
concentration of an aerosol can indeed produce effects which may 
severely reduce the particle size separating capability of the spiral 
duct centrifuge. Laboratory procedures have been established that 
permit accurate icle size assessment when such aerosols are 
sampled. In addition, mathematical modelling of the instrument has 
allowed operating conditions suitable for the size classification of a 
general aerosol to be predicted. 


43841 Erection and commissioning of technical plants - process 
phases, risks, losses. Splittgerber, E. (Allianz Versicherungs-A.G., 
Muenchen (Germany, F.R.). Abt. Technische Versicherungen). 
Maschinenschaden; 49: No. 4, 145-154(1976). (In German). 

From 9. Allianz forum on engineering and insurance; Muen- 
chen, Germany, F.R. (19 May 1976). 

16 figs.; 12 refs. 

The focal point of the risks involved in the supply and 
erection of industrial plants changes between the initial setting up of 
the site and final handing over. That is the subject of this contribu- 
tion. Various process phases and typical causes of —- are 
described on the basis of examples. The author elucidates different 
supply contractual agreements and terms, such as testing period. The 
effects in the event of loss or damage occurring are demonstrated. 


43842 Heat pipes. Jerman, R. Obz. Mat. Fiz; 24: No. 1, 10- 
15(Jan 1977). (In Slovene). 

The basic aspects of heat pipes are considered. These are 
conductors of heat with very low and variable thermal resistance. 
Some applications are also mentioned. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 43532, 43534, 43745, 43962, 44429 


43843 Method to produce a stabilized superconductor. Meyer, G. 
(to Brown, Boveri and Co. Ltd.). German(FRG) Patent 2,515,904/ 
A/. 23 4 1976. 15p. (in German). 

2 figs. 


The invention deals with the production of a stabilized super- 
conductor. In the center of the cross-section of a round copper 
bolt, there are rods or wires of the first material component of the 
superconductor, namely Nb or V, which are completely surrounded 
by copper. In the outer cross-sectional —. copper rods are sunk 
in which are surrounded by diffusion-in py a jackets. These 
copper bolts are hot- and cold-formed until a thin wire of, e.g., 0.5 
mm diameter is obtained. This conductor is then tinned, and the tin is 
allowed to diffuse into the copper at a temperature of about 400°C. 
The su nducting “~;~~ NbsSn is then produced by diffu- 
sion of the tin into the rods at temperatures of about 700°C. 
Using V as the first material component, the compounds Vas Ga or 
Vas Si can be prepared in the same matter. This method avoids the 
disadvantage that the rest matrix consists of very poor-conducting 
CuGa, CuSn or CuSi bronze as the Ta jacketed wires are protected 
against diffusion. 


43844 Contactless method of observing superconductivity in inho- 
mogeneous media. Zavoiskii, E.K. JETP Lett. (USSR) (Engl. Transl.); 
24: No. 7, 405-406(5 Oct 1976). 

A sensitive method of searching for high-temperature super- 
conductivity is described briefly. The method makes it possible to 
detect superconductivity in microscopic regions with characteristic 
dimensions up to 10~* cm in samples of volume ~ 1 cm® prepared in 
accordance with a special computer program that ensures a broad 
spectrum of physical properties in individual sections of the speci- 
men. 


43845 Low-frequency fluctuations at superconducting point junc- 
tions. Kurdyumov, N.N. (Institute of Terrestrial Magnetism, the 
roo and Radio-Wave Propagation, Academy of Sciences of 
the USSR). Sov. Tech. Phys. Lett. (Engl Transl.); 2: No. 11, 381- 
7 1976). “ 

uperconducting point junctions were formed by bringing a 
Nb-Zr-Ti sharpened needle electrode into contact wah ND tarset 
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electrode. The voltage fluctuations of this high characteristic voltage 
device are studied.(AIP) 


43846 Method for stabilizing a superconductor. Frohmader, S.; 
Ziegler, G. (to Siemens Aktiengesellschaft). US Patent 4,010,047. 1 
Mar 1977. Priority date 16 May 1974, German, Federal Republic of 
(F.R. Germany). 8p. J oat. 

A method is described for stabilizing a superconductor of the 
type having at least one core. The core is entirely or partly of an 
intermetallic superconductive compound which is provided with a 
sheath of an alloy which contains an electrically normal-conducting 
metal and an element of the compound, in which the element of the 
compound contained in the sheath is removed from the sheath, at 
least partially, by a chemical transport reaction to obtain electrical 
stabilization of the superconductor. 


43847 Cooling system for a su ve exciter winding. 
Weghaupt, E. (to Kraftwerk Union Aktiengesellschaft). US Patent 
4,013,908. 22 Mar 1977. Priority date 13 Mar 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

A cooling system for a superconductive exciter winding in a 
turbogenerator rotor is described. The exciter winding has windi 
coils formed of a multiplicity of individual windings that are re- 
ceived in slots formed at the outer periphery of a solid support 
cylinder and retained therein by a bracing cylinder shrink-fitted on 
the support cylinder. Coolant distribution channels are disposed 
radially in teeth located between and defining the slot formed in the 
support cylinder and in filler members located between winding 
head coils. The coolant distribution channels surround the individual 
windings over the entire length and are connected in peripheral 
direction on both sides with coolant channels extending substantially 

lel to one another in radial direction with the individual wind- 
ing coils and surround the same at the bottom of the slots. A method 
of production is given. 


43848 Dynamic simulation of normal zone evolution in a super- 
composite. Chen, W.Y; Purcell, J.R. (General Atomic 
Company, La Jolla, California 92138). Appl. Phys. Lett.; 31: No. 2, 
127-129(15 Jul 1977). 
A numerical procedure has been implemented to dynamically 
simulate the evolution of a normal zone in a superconducting com- 
ite. The model has the nucleate/film boiling heat transfer of 
elium, the effect of current sharing, the conduction at the zone 


ends, and the temperature variation of the thermal conductivity and 
specific heat taken into consideration. Limiting recovery current 
density J/sub L/ and heat flux Q/sub L/ are calculated. It was 
discovered that Q/sub L/ approaches 0.28 W/cm? for long zones 
regardless of the conductor cooling surface to cross section ratio P/ 
A, but can be much higher for short zones. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 43021, 43244 


(K/TL—4611) Resistance of HEPA filter separator materi- 
als to humid air—hydrogen fluoride—fluorine environments. Weber, 
C.W.; Petit, G.S.; Woodfin, S.B. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). 1 Feb 1977. Contract W-7405-ENG-26. 18p. 
Dep. NTIS, PC A02/MF AO1. 

The U. S. Energy Research and Development Administration 
(ERDA) is interested in the development of a high-efficiency partic- 
ulate air (HEPA) filter that is resistant to such corrosive reagents as 
hydrogen fluoride (HF) and fluorine (F2) in air environments of 
no relative humidity (about 50% RH). Several types of separa- 
tor materials are used in the fabrication of commercial filters. The 
basic types of separator materials are asbestos, Kraft paper, plastic, 
and aluminum. At the request of the ERDA Division of Operational 
Safety, the different types of separator materials have been evaluated 
for their resistance to corrosive attack by HF and F2. The separator 
materials were dynamically tested in the 4-stage multiunit tester 
located in the Oak Ridge Gaseous Diffusion Plant laboratories. This 
is the system previously used in the evaluation of the Herty Founda- 
tion filter paper samples. Concurrent with the testing of filter media 
for its resistance to HF and F2, another component of the completed 
filter, the separator, was tested. All samples were exposed to a 
constant air flow (50% RH) of 32 liters/min, at 100°F, containing 
900 ppM HF and 300 ppM F>2. Exposure periods varied from 2 to 
1000 h; however, the longer exposures were made only on the 
stronger candidates. Test results show the plastic and aluminum 

tor materials to be superior to the other types in resistance to 
HF and F2. The asbestos separators disintegrated after a relatively 
short exposure time; the Kraft paper types were the next weakest. 
The Clear Plastic S was the best performer of the plastics tested. 


43850 (LA—6733-PR) Respirator studies for the ERDA Division 
of > and Compliance, July 1, 1975—June 30, 1976. 
Davis, T.O.; Raven, P.B.; Shafer, C.L.; Linnebur, A.C.; Bustos, 
J.M.; Wheat, L.D.; Douglas. D.D. (Los Alamos Scientific Lab., 


N.Mex. (USA)). Mar 1977. Contract W-7405-ENG-36. 26p. Dep. 
NTIS, eee, a P : cate 

its of a study to determine w! lect wearing a respira- 
tor has on worker performance, and which physiologi 
an industrial physician should consider when examining an employee 
who _ be wearing a respirator while working are presented. 


43851 (UCID—16949-76-3) Enhanced filtration: progress report, 
July—September 1976, Nelson, G.O.; Miller, B.H.; Richards, C.P.; 
Biermann, A.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Mar 1977. Contract W-7405-ENG-48. 96p. 
Dep. NTIS, PC A05/MF AOl. 

A theoretical and experimental investigation of non-ionizing 
electrostatic air filters is po These filters are designed to be 
used as prefilters to aid the HEPA filters currently used in nuclear 
facilities. Parameters that affect the filter efficiency and a theory that 
describes the increase in filter efficiency and pressure drop as the 
filter is loaded with particles are discussed. 


HANDLING EQUIPMENT AND PROCEDURES 


43852 (ICP—1113) Remote maintenance development, July 
1975—July 1976, Fletcher, R.D. (ed.). (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1977. Contract EY-76-C-07-1540. 
52p. < * NTIS, PC A04/MF AO1. 

e results of the second year’s efforts on remote handling 
development and studies for remote maintenance of failure-prone 
areas of the New Waste Calcining — (NWCF) are presented. 
Test arrangements and results for specific viewing situations and 
component remote installation and removal in the Remote Mainte- 
nance Development Facility (RMDF) and component material eval- 
uations are discussed. 


43853 (UCRL—50016-76-4) Mechanical Engineering Depart- 
ment. Quarterly October—December 1976. Stone, R.G.; Bath- 
gate, M.B. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 Dec 1976. Contract W-7405-ENG-48. 25p. 
Dep. NTIS $3.50. 

Three individual reports from the mechanical engineering 
department were prepared tely for ERA. Topics included are: 
timing tests of an automatic valve closure for tritium leaks, a 
cryo — evaluation using high-purity nickel, and mirror machine 
reactors. (GHT) 


43854 (UCRL—50016-76-4, pp 1-5) Timing tests: automatic 
valve closure for tritium leaks. 31 Dec 1976. 

In Mechanical Engineering Department. Quarterly report, 
October—December 1976. 

Tests at the LLL Tritium Facility determined how long it 
takes to automatically close off part of a system when a leak occurs. 
Results indicate that a valve can be closed within 15 s of leakage. 
This has applications in the Quality Assurance Program currently 
underway at the Facility. A leak-actuated recovery system for the 
entire Tritium Facility, which should receive further study, is pro- 


43855 Electroplastic flow modulator. Phillips, R.W.; Auslander, 
D.M. (Sandia Lab, Livermore, Calif). pp 1243-1251 of In Flow: its 
measurements and control in science and industry. Pittsburgh; In- 
strument Society of America (1974). 

From Conference on flow its measurements and control in 
science and industry; Pittsburgh, PA, USA (9 May 1971). 

The development of analytic techniques that allow the con- 
struction of hydraulic actuators characterized by a high force output 
and a band of up to six octaves is a Recognition of the 
existence of an induced yield stress in fluids previously characterized 
as ‘electroviscous’ allows a straightforward analysis of their flow 
through the thin, laminar passages of a parallel-plate capacitor. 
When the capacitor is polarized, the pressure drop at constant flow 
rate becomes electrically controlled. A bounding approximation 
shows that, for incompressible flow, such a valve would have a rise 
time on the order of microseconds. A transient-response analysis is 
accomplished in order to account for the compressibility of the 
electroplastic fluid, and the rise time of a closely coupled actuator 
valve configuration is seen to be on the order of tenths of millisec- 
onds. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 42604 


43856 (ORNL/Sub—75/64509) Study of mined storage caverns. 
(Cobbs (James H.) Engineering, Tulsa, Okla. (USA)). Jun 1975. 
Contract W-7405-ENG-26;SUB-PO-78X-64509V. 168p. Dep. NTIS, 
PC A08/MF AOl1. 

All available information concerning 75 mined storage cav- 
erns as well as the investigative a utilized to determine the 
feasibility of a cavern site is presented. Potential new storage caverns 
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may be for products such as high or low vapor pressure petroleum 
products, other chemical products, aid industrial or nuclear waste. 


43857 Acceptance criteria for weld defects and non-destructive 
inspection procedures for LNG tanks in ships. Tenge, P.; Solli, O.; 
Forli, O. (Det norske Veritas, Oslo, Norw). Met. Constr.; 7: No. 1, 
29-34(Jan 1975). 

Acceptance criteria and nondestructive testing (NDT) proce- 
dures for weldments in liquefied natural gas (LNG) tanks in ships 
have been established. The significance of welding defects is ana- 
lyzed in the light of safety against fatigue and unstable fracture. This 
investigation forms a basis for the specification of ultrasonic inspec- 
tion criteria, and special consideration has been given to the detec- 
tion of lack of fusion. The choice of type and extent of nondestruc- 
tive inspection is discussed. Experience in the use of ultrasonic 
testing for large LNG tanks of 9%Ni steel and aluminium-magne- 
sium alloy 5083-0 is presented, with the advantages and disadvan- 
tages of the currently used NDT methods noted. 


43858 On-bottom pipeline stability in steady water currents. 
Jones, W.T. pp 763-777 of In Eight annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

A recommended practice is established for the on-bottom 
stability design of a pipeline subjected to steady water currents. The 
analysis leading to the recommended design procedure recognizes 
that the water velocity decreases as the bottom is approached due to 
the boundary layer effect and that the magnitude of the hydrodyna- 
mic forces on the pipe will be a function of the shape of this velocity 
profile. The analysis also assumes that the lateral resistance to 
movement provided by the bottom soil is proportional to the net 
vertical resultant force wane | on the bottom. Equilibrium, or stabil- 
ity, occurs when the lateral resistance is just equal to the forces 
exerted on the pipeline by the steady current. The resulting design 
equation for the required pipeline weight contains several parameters 
whose numerical value depends on the pipe, seawater, and soil 
properties. A nominal set of these values is chosen and a parametric 
study is made of their effect on the required pipeline weight. Design 
curves are generated based on the chosen parameter values, and 
procedures for their use are recommended. The parametric study 
demonstrates that the minimum specific gravity required for equilib- 
rium is relatively insensitive to large variations in the value of most 
of the parameters in the design equation. It also demonstrates that 
the selection of the design current velocity is the most significant 
factor in the stability analysis. Hence, further research on stability 
can most profitably be aimed at developing better methods of 
determining the design velocity for a particular location in the 
ocean. 


43859 Experimental and theoretical data correlation of sealines 
during laying. Gnone, E.; Greca, A.D.; Bombassei, G. pp 779-793 of 
In Eight annual offshore ome conference. Vol. II. Dallas; 
Offshore Technology Conference (1976). 

From Offshore worry, J conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

This paper presents experimental and theoretical results relat- 
ed to an extensive model test program performed in order to study 
the static and dynamic behavior of offshore pipelaying systems 
during operation. Tests simulating water depths up to 150 meters 
were carried out on pipe and stinger models in calm water, in 
current, and waves. An anchored lay-barge model was tested to 
observe its behavior in regular and irregular sea. The complete 
laying system has been subjected to the same conditions in order to 
study the influence of the barge motion on the pipe and vice versa. 
A set of mathematical simulations of the experiments was performed 
using a properly developed computer procedure. In the paper the 
test procedures and equipment are described; the most relevant data 
collected are presented; some correlations with the results of com- 
puter programs are presented and discussed. 


43860 Northern North Sea pipelines: the Brent system. Daniels, 
M.; Swank, J.C. pp 803-818 of In Eight annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) 6 May 1976). 

See CONF-760577—P2. 

The Brent System, operated by Shell Expro, is designed to 
transport up to one million barrels per day of volatile oil from 
northern North Sea fields to Shetland. This paper describes the 
system under construction, gives a history of how and why the 
major offshore construction barges were contracted, explains the 
most significant technical and innovative measures used and de- 
scribes the biggest set back so far encountered when a mile long 
— of 36” pipeline lost its concrete jacket and floated to the 
surface. 
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43861 (NP-tr—1969) Statistical study of the calculation of drill- 
ing speed in percussive drilling. Sukowski, H. Translated from 
Glueckauf-Forschungsh.; 37: No. 1, 5-12(Feb 1976). 24p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

The relationship between the drilling speed and the factors 
influencing it is disc . The relationship between the target 
quantity and the independent variables can only be calculated with 
adequate accuracy by using coefficients which are frequently not 
svullate. This applies to the optimum thrust, percussion rate and the 
compressed air consumption. Mathematical equations are set for 
these n auxiliary quantities. The investigation is carried out 
by multiple regression analysis. In the evaluation program, qualita- 
tive limiting quantities are pr so that variance-analytical 
aspects are taken into consideration. The calculations show a high 
degree of accuracy, so that the ‘> can be used in models for 
optimation of roadway headings. The equations can also be used for 
improved supervision. If there are no special conditions to be taken 
into account in drilling operations, the calculated drill speeds should 
be regarded as rated values. Tests should then be made in the course 
of operations as to whether it is not possible to obtain approximately 
optimum values within the wae of the upper standard deviation. It 
becomes clear from the complex equations for the target quantity 
that the operations in mining are subject to a number of factors, so it 
is not possible to process optimation problems on the basis of 
empirical values alone. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 43888 


43862 Large hole drilling for air storage caverns. Schaumberg, 
G. (Kavernen Bau- und Betriebsges, Hannover, Ger). Erdoel-Erdgas 
Z.; 92: No. 10, 349-356(Oct 1976). (In German). 

To supply an air-storage peak-load gas turbine power plant 
with the required 417 kg/sec of compressed air, which was stored in 
two salt caverns, the cavern boreholes of 44 in. had to be drilled to a 
depth of 280 and 355 m, respectively, to install the 36 in. anchor 
pipe. The article deals with — problems that cropped up during 
the drilling operation, as well as with the installation and cementing 
of the casings. The described drilling methods permitted the drilling 
of both boreholes in a comparatively short period of time without 
any significant technical difficulties. 


LASERS 
REFER ALSO TO CITATION(S) 43956, 43980 


43863 (N—76—31516) The design of a high-pressure multi-kilo- 
watt CO. laser. Whitcher, R.E.; Mcleary, R. (Materials Research 
Labs., Maribyrnong (Australia)). Jan 1976. 18p. (REPT—646). 
NTIS, PC A02/MF AO0O1. 

The design of a multi-kilowatt electric discharge CO: laser is 
described. The r, which utilizes i injection, operates at the 
relatively high pressure of 30 kPa (0.3 atm.) and delivers a continu- 
ous Output power of 7.5 kW at an efficiency of 10%. 


43864 (UCRL-Trans—10789) Additional mechanism of forma- 
tion of excited iodine atoms in a photodissociation laser. Volkov, 
V.N.; Zubarev, I.G. Translated from Kratk. Soobshch. Fiz.; No. 6, 24- 
29(Jun 1972). 7p. Dep. NTIS $3.50. 

The possibility that pressure plays a role in the formation of I 
in the ?P/sub 1/2/ excited state is discussed. (TFD) 


43865 H Ne—Ar laser. Bychkov, Y.I.; Zagulov, F.Y.; 
Karlov, N.V.; Kovsharov, N.F.; Losev, V.F.; Mesyats, G.A.; Prok- 
horov, A.M.; Tarasenko, V.F. Sov. Tech. Phys. Lett. (Engl. Transl.); 
2: No. 11, 414-415(Nov 1976). 

The output power and energy of an electron beam pumped 
No-Ar laser is studied as a function of pressure and Ne 
concentration.(AIP) 


43866 High-pressure XeF UV laser. Basov, N.G.; Brunin, A.N.; 
Danilychev, V.A.; Dolgikh, V.A.; Degtyarev, A.G.; Kerimov, O.M. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 12, 
417-418(Dec 1976). 

The spectral, energy, and temporal characteristics of an elec- 
tron beam-pumped XeF laser are measured as a function of 
pressure.(AIP) 


43867 Possible emission of CO. gas-discharge lasers at 16 and 14 
. Karlov, N.V.; Konev, Y.B.; Kochetov, I.V.; Pevgov, V.G.; 
rokhorov, A.M. (P. N. Lebedev Physics Institute, Academy of 

Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 2: No. 12, 419-420(Dec 1976). 

A numerical solution is obtained for the systems of kinetic 
equations for the population of the vibrational states of CO2. The 
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possibility of creating a population inversion leading to the emission 
of IR is discussed.(A AIP) 


43868 Use of converters to increase laser . Malashke- 
vich, G.E.; Kuznetsova, V.V. (Institute of Physics, Academy of 
Sciences of the Belorussian SSR, Minsk). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 2: No. 12, 444-445(Dec 1976). 

It is demonstrated that the efficiency of a ruby laser and a 
neodymium laser can be increased by converting the inactive portion 
of the energy spectrum of the pumping lamp into the absorption 
band by means of another laser. (AIP) 


43869 Chemical composition of the plasma in a CO laser at room 
temperature. Volchenok, V.I.; Egorov, N.P.; Komarov, V.N.; Ku- 
riyanov, S.E.; Ochkin, V.N.; lev, N.N.; Truvacheev, E.A. (P. 
. Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 12, 1500- 
1506(Dec 1976). 
The composition of the neutral and ion components of the 
active medium of a CO laser is studied for various initial composi- 
tions of the mixture, various pressures, and various discharge 
conditions. The gas is pumped continuously through the discharge 
gap. The laser output power is measured together with the mass 
es A study of the chemical reactions indicates that the loss of 
in mixtures not containing —— is due to dissociation by 
direct electron impact, CO+eyiel O+e. The roles played by 
the reaction CO(a*Pi) +COyieldsCO2+C and by heterogeneous 
processes are discussed. In mixtures containing O2 the reaction 
CO +(1/2)OnyieldsCO> affects the chemical reactions. The incorpor- 
ation of xenon in the mixture reduces the CO, formation and reduces 
the CO loss. Nitrogen has no substantial effect on the chemical 
reactions in the plasma. The most abundant ions for the CO—He 
mixture are CO*, CO* 2, C20* 2, and C*. The ions C30*2 and C,0* 
are also observed. In mixtures containing O2 the most intense peak is 
that corresponding to O*:. In mixtures containing xenon, the most 
intense in the ion spectrum corresponds to xenon. 


43870 Methods for increasing the efficiency of solid Raman 
lasers. Sukhareva, L.K.; Khazov, L.D. Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 3, 285-287(Mar 1977). 

It is shown theoretically that an efficient solid Raman laser 
capable of withstanding the action of high power radiation can be 
built by satisfying certain conditions, which follow from the theory 


of stimulated Raman scattering and from studies of the optical 
st of Raman-active crystals. A prototype calcite Raman laser 
was found to have an efficiency of ea in the conversion of the 
energy of the pump sadiation pulses (A=0.53) into the first three 
Stokes components. The total power of all components was 
13.5 MW, “he beam divergence was 11’, and the duration of the 
output pulses was 20 nsec. The elements of this laser withstood 
several hundreds of shots without any sign of damage. 


parametric interac- 

" nonlinear Akhmanov, S.A.; 

Lyakhov, G.A.; Suyazov, N.V. (M. V. Lomonosov State University, 

Moscow). Sov. J. Quant. Electron. (Engl. Transl); 7: No. 3, 308- 
314(Mar 1977). 

A theoretical analysis is made of a laser system with distribut- 
ed feedback due to a ric interaction of waves in a nonlinear 
medium. The threshold conditions for this system are found allowing 
for partial spatial coherence and pump eae ype ws ng A 
calculation is made of the time characteristics of a coherent 
emitted in the direction opposite to that of a pump ——— — 
the threshold. An evaluation is also made of the power iency of 
conversion of a ric pump wave into signal and idler waves 
under steady-state stimulated emission conditions. 


43872 Frequency characteristics of a two-mode ring gas laser 
with a two-isotope active medium. Sokolov, V.A.; Fradiin, E.E. 
(Scientific-Research Physics Institute at the A. A. Zhdanov State 
University, Leningrad). Sov. J. Quant. Electron. (Engl. Transl.); 7 
No. 3, 315-319(Mar 1977). 

An analysis is made of a mode-locked four-wave (two-mode) 
stimulated emission regime in a ring laser with a two-isotope active 
medium. The ranges of existence and stability of this regime are 
found as a function of such laser parameters as the pressure in the 
gaseous active medium, resonator perimeter, losses suffered by oppo- 
site waves, excess of the rate of pumping above the threshold, 
detuning, etc. A detailed study is made of the dependence of the 
difference between the frequencies of the opposite waves on the 
detuning in the mode-locked “— and this is done for arbitrary 
values of the laser frequency characteristic is re- 
duced to a form which is suitable for comparison with experimental 
results. 


43873 Natural fluctuations of the polarization of the radiation 
emitted from a helium—neon laser with a weakly anisotropic resona- 

tor. Ladygin, M.V.; Mazan’ko, I.P. Sov. J. rl Electron. (Engl. 
Transl.); 7: No. 3, 319-322(Mar 1977). 
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A theory is developed of the stability of the polarization of 
the radiation emitted by a single-mode cw laser with a weakly 
anisotropic resonator subject to random perturbations. Expressions 
are obtained for estimating natural fluctuations of the linear polariza- 
tion. Measurements are rted of the spectral density of these 
fluctuations in the case of a helium—neon laser with internal mirrors. 


43874 Investigation of an electric discharge chamber of a fast- 
flow CO, laser. Artamonov, A.V.; Blokhin, V.1.; Vedenov, A.A.; 
Vitshas, A.F.; Gavrilyuk, V.D.; Egorov, A.A.; Naumov, V.G.; 
Pashkin, S.V.; Peretyat’ko, P.I. Sov. J. Quant. Electron. (Engl. 
Transl); 7: No. 3, 323- 325(Mar 1977). 

An experimental investigation was made of the electric dis- 
charge chamber of a fast-flow CO, laser utilizing an air—CO, 
mixture. The molecular gas pressure could be increased to 100—130 
Torr retaining a fairly high specific energy input. The results indicat- 
ed the existence of an optimal distance between the cathode ele- 
ments. An increase in the downstream length of the chamber = 
to produce a corresponding increase in the energy 
maximum energy input was determined as a function a ae oe gas 
pressure, gas velocity, and length of the discharge zone. 


43875 Shift of the emission frequency of a cw dye laser due to 
changes in pump intensity. Beterov, I.M.; Shaitanov, S.P.; Shishaev, 
A.V.; Yurshin, B.Y. (Institute of Semiconductor Physics, Siberian 
Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 3, 330-332(Mar 1977). 

Theoretical estimates are given of the shift of the emission 
frequency due to a change in the pumping rate resulting from a 
change in the optical thickness of the active medium because of the 
temperature effects (~ 50 MHz/W) and because of the optical pres- 
sure (approximately-less-thanS MHz/W). Experimental observations 
indicate a shift of ~ 100 MHz/W when the pump power is increased 
from the threshold value to 12 W. It is shown that the pump laser 
amplitude has to be stabilized if a narrow emission line fom a dye 
laser is desired. 


43876 Investigation of pulse stimulated emission from gold vapor. 
Markova, S.V.; Cherezov, V.M. (P. N. Lebedev a Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 7: No. 3, 339-342(Mar 1977). 

An investigation was made of pulse stimulated emission of 
visible and ultraviolet radiation from discharge-excited gold vapor 
mixed with various buffer gases (helium, neon, argon, and xenon). 
The average output power of a mixture containing neon was 2.1 W 
- the ~—. range (efficiency 0.1%) and about 0.2 W in the 
ultraviolet 


43877 Gain of the active medium of an iodine photodissociation 
laser in a magnetic field. Bobrov, B.D.; Kiselev, V.M.; Grenishin, 
A.S. Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 3, 342-347(Mar 
1977). 

The influence of a magnetic field on the gain of the active 
medium of a photodissociation laser oscillator (amplifier) operating 
under various conditions is studied theoretically allowing for the 
hyperfine structure of the active transition in the iodine atom. It is 
shown that an inhomogeneous longitudinal magnetic field always 
ensures a practically monotonic reduction in the gain and provides 
the optimal means for magnetic-field control of the gain. 


43878 Optically pumped ultraviolet molecular iodine laser. 
Basov, N.G.; Datskevich, I.S.; Zuev, V.S.; Mikheev, L.D.; Startsev, 
A.V.; Shirokikh, A.P. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 3, 352-353(Mar 1977). 

Stimulated emission was obtained in the region of 342 nm 
from molecular iodine pumped with radiation from an open high- 
current discharge. The active mixture had the composition 
Ip:SFe¢:Ar =0.004:0.13:1.5 atm. The stimulated emission lasted | psec 
and it appeared 0.5 psec after the beginning of the discharge. 


43879 Passive Q switching of a ruby laser by molecular iodine 
vapor. Ageev, B.G.; Nechaev, S.Y.; Ponomarev, Y.N. (Institute of 
Atmospheric Optics, Siberian Branch, Academy of Sciences of the 
USSR, Tomsk). Sov. J. Quant. Electron. (Engl. Transl.); 7: Nu. 3, 368- 
eee, 1977). 

The Q factor of a ruby laser was switched passively by 
bleaching molecular iodine vapor as a result of photodissociation of 
the molecules into neutral atoms. The full reversibility of this reac- 
tion ensured a long service life of the Q switch. This switch was 
compared with other known passive glass and dye switches. Under 
experimentally selected optimal conditions this type of Q switching 
produced pulses of 45—50 nsec duration and 0.7 +- 0.1 J energy. 


43880 Spectral dependence of the effect of external perturba 

on a negative-feedback laser. Krivoshchekov, G.V.; Makukha, V.K.; 
Tarasov, V.M. (Institute of Semiconductor Physics, Siberian Branch, 
Academy of Sciences of the USSR, Novosibirsk). Sov. J. Quant. 
Electron. (Engl. Transl.); 7: No. 3, 377-378(Mar 1977). 
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An analysis was made of the influence of external perturba- 
tions on a solid-state laser stabilized by a negative feedback. The 
spectral dependence of the influence of such perturbations was 
determined for a YAG:Nd* feedback laser. It was found that the 
output intensities of ruby and YAG:Nd* lasers could be controlled 
by intracavity loss modulation. 


43881 Radiative transitions in nuclei subjected to a laser radi- 
ation field. Rivlin, L.A. (All-Union Scientific-Research Institute of 
Optophysical Measurements, Moscow). Sov. J. Quant. Electron. 
(Engh Transl.); 7: No. 3, 380-381(Mar 1977). 

It is shown that the action of intense laser radiation on excited 
nuclei should give rise to spontaneous—stimulated emission of y rays 
and to the anti-Stokes Raman scattering of light by the nuclei. 
Estimates suggest that this may be achieved experimentally. 


43882 Lasers with distributed feedback formed by diverging 
beams. Gorot’, K.F.; Vashchuk, V.I.; Zabello, E.I.; Malykhina, 
N.M.; Tikhonov, E.A. (Institute of Physics, Academy of Sciences of 
the Ukrainian SSR, Kiev). Sov. J. Quant. Electron. (Engl. Transl.); 7: 
No. 3, 385-386(Mar 1977). 

A study was made of the possibility of tuning the emission 
frequency of organic dye lasers by establishing a distributed feed- 
back in the active medium with the aid of beams of 1—6degree 
angular divergence. Constant-intensity lines, forming a dynamic 
grating, were hyperbolas, which made it possible to tune the emis- 
sion frequency by moving the active medium along the axis of the 
interference zone. The use of high concentrations of dyes in solu- 
tions or of thin active media ensured that the spectral broadening of 
the stimulated emission line was considerably less than the tuning 
range achieved by moving the active medium. 


43883 Total intensity of a three-mode laser under mode-locked 
conditions. Zaitsev, Y.I.; Khandokhin, P.A. (Scientific-Research Ra- 
diophysics Institute, Gorki). Sov. J. Quant. Electron. (Engl. Transl.); 
7: No. 3, 387-388(Mar 1977). 

A numerical analysis of the three-mode Lamb model of an 
He—Ne laser operating under mode-locked conditions is used to 
show that there is a spectrally narrow singularity in the dependence 
of the total intensity on the mode frequency. The position of this 
singularity coincides with the center of the line due to the active 
transition. The calculated parameters of the effect at A=0.63 p 
indicate that it can be used in frequency stabilization. 


43884 Investigation of the influence of pores on the damage 
caused to ruby single crystals by laser radiation. Denishchuk, V.V.; 
Dobrovinskaya, E.R.; Kornilich, O.N.; Perli, B.S.; Skorobogatov, 
B.S. (All-Union Scientific-Research Institute of Single Crystals, 
Kharkov). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 3, 388- 
389(Mar 1977). 

An investigation was made of the influence of pores on the 
damage caused to ruby single crystals by laser radiation. Comparison 
of the damage caused by focused radiation to single crystals with 
and without pores demonstrated that the damage occurred after the 
same number of laser pulses. A direct examination of the damage to 
ruby elements used in Q-switched lasers indicated that there was no 
increase in the bulk damage or in the pores. New damage appeared 
outside pore clusters. 


43885 Investigation of nonradiative losses and pulse-periodic 
stimulated emission from Li—Nd—La phosphate glass. Denker, B.1.; 
Kil'pio, A.V.; Maksimova, G.V.; Malyutin, A.A.; Osiko, V.V.; Pa- 
shinin, P.P.; Prokhorov, A.M.; Shcherbakov, I.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transi.); 7: No. 3, 390-392(Mar 1977). 

An investigation was made of the concentration dependences 
of the decay kinetics, nonradiative deactivation probability, and 
absolute quantum efficiency of the luminescence from the ‘Fs3/2 
upper laser level of Nd** in Li—Nd/sub x/—La;/sub - x/ phosphate 
glasses. The quenching of the luminescence from the *F3/2 level of 
Nd* in these Li—Nd/sub x/—La;/sub - x/ phosphate glasses was 
much weaker than in the majority of the known laser matrices. A 
flashlamp-pumped sample of Li—Ndo/sub ./2—Lao/sub ./s emitted 
stimulated emission at a pulse repetition frequency up to 50 Hz. 


43886 Investigation of the stability of the power of radiation 
pulses emitted from one-sided GaAs heterostructure lasers. 
Kotyuk, A.F.; Tikhomirov, S.V.; Khatyrev, N.P.; Chernoyarskii, 
A.A.; Yakovlev, V.A. (All-Union Scientific-Research Institute of 
Optophysical Measurements, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 3, 395-396(Mar 1977). 

A comparison was made of the short-term stability of the 
output power with its distribution across the exit resonator face of 
one-sided pulse GaAs heterostructure injection lasers. A relationship 
was established between the number of stimulated emission channels 
and the stability of the output radiation, and possible reasons for this 
relationship were analyzed. Some features of changes in the emitted 
radiation were studied under slow degradation conditions. 
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Resonances in the spectral density of the frequency distri- 
bution of radiation emitted from a laser with nonlinear absorption. 
Bagaev, S.N.; Vasilenko, L.S.; Gol’dort, V.G.; Dmitriev, A.K.; 
Skvortsov, M.N.; Chebotaev, V.P. (Institute of Semiconductor 
Physics, Siberian Branch, Academy of Sciences of the USSR, Novo- 
sibirsk). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 3, 397- 
398(Mar 1977). 

A description is given of a method for obtaining narrow 
resonances of the spectral density of the radiation emitted from a gas 
laser with nonlinear absorption. The main properties of these reson- 
ances are discussed from the point of view of their use in very-high- 
resolution spectroscopy of low-pressure gases and in laser frequency 
stabilization. Resonances in the spectrum of the radiation emitted 
from a He—Ne laser with a methane absorber are reported. A 
—— of this kind is used to stabilize the emission frequency of 
this laser. 


43888 (JPRS—69025) Translations on Eastern Europe. 29 Apr 
1977. Translation of Scientific Affairs No. 543. 37p. NTIS. 

Articles concerning the development of and progress in the 
various theoretical and applied scientific disciplines and technical 
fields and the administration, structure, personnel, and research plans 
of leading East European scientific organizations and institutions, 
particularly the academies of sciences, are presented. The articles 
contain information on lasers, aircraft accidents, electronic calcula- 
= experience in mining, and the use of computers in the mining 
industry. 


43889 Variable frequency sweeping of a dye laser. Richardson, 
J.H.; Steinmetz, L.L.; Wallin, B.W. (University of California, Law- 
rence Livermore Laboratory, Livermore, California 94550). Appl. 
Opt.; 16: No. 5, 1133-1135(May 1977). 

The output from a cavity dumped argon ion laser was used to 
pump a jet-stream dye laser. It was found that lasing consistently 
begins at the shortest wavelengths and sweeps in time to longer 
wavelengths. (AIP) 


43890 Laser-induced damage at 1064 nm, 125 psec. Milam, D. 
(University of California, Lawrence Livermore Laboratory, Liver- 
more, California 94550). Appi. Opt.; 16: No. 5, 1204-1213(May 1977). 

A general review of extensive damage measurements using 
linearly polarized 1064-nm pulses with durations of 125 +- 25 psec is 
presented. a tested included bare polished glass surfaces, 
several types of dielectric thin films, plastics, diamond-turned and 
polished metal surfaces, and evaporated metal films. A multiple- 
beam apparatus which allows rapid measurements of laser-damage 
thresholds is also described. 


43891 Laser induced damage in optical materials: 8th ASTM 
symposium. Glass, A.J.; Guenther, A.H. (Lawrence Livermore Lab- 
oratory, Livermore, California 94550). Appl. Opt.; 16: No. 5, 1214- 
1232(May 1977). 

The Eighth Annual Symposium on Optical Materials for 
High Power Lasers (Boulder Damage Symposium) was hosted by 
the National Bureau of Standards in Boulder, Colorado, from 13 to 
15 July 1976. The Symposium was held under the auspices of ASTM 
Committee F-1, Subcommittee on Laser Standards, with the joint 
sponsorship of NBS, the Defense Advanced Research Project 
Agency, the Energy Research and Development Admininstration, 
and the Office of Naval Research. About 160 scientists attended the 
Symposium, including representatives of the United Kingdom, 
France, Canada, and Brazil. The Symposium was divided into five 
half-day sessions concerning Bulk Material Properties and Thermal 
Behavior, Mirrors and Surfaces, Thin Film Properties, Thin Film 
Damage, and Scaling Laws and Fundamental Mechanisms. As in 
previous years, the emphasis of the papers presented at the Sympo- 
sium was directed toward new frontiers and new developments. 
Particular emphasis was given to new materials for use at 10.6 zm in 
mirror substrates, windows, and coatings. New techniques in film 
deposition and advances in diamond-turning of optics were de- 
scribed. The scaling of damage thresholds with pulse duration, focal 
area, and wavelength were discussed. Alexander J. Glass of Law- 
rence Livermore Laboratory and Arthur H. Guenther of the Air 
Force Weapons Laboratory were co-chairpersons of the Sympo- 
sium. The Ninth Annual Symposium is scheduled for 4—6 October 
1977 at the National Bureau of Standards, Boulder, Colorado. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 42345, 42939, 43186, 43240, 
43277, 43285, 43286, 43288, 43439, 43914 


43892 (INIS-mf—3284, pp 59-60) Investigation of heat transfer 
in a regenerator with a chemically reacting coolant. Zen’kovich, G.E.; 
Lomashev, B.I.; Mikhalevich, A.A.; Nemtsov, V.A.; Nesterenko, 
V.B. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). 
1976. (In Russian). 
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From 5. all-union conference on heat and mass transfer; 
Minsk, Byelorussian SSR (1975). 

Published in summary form only. 

In Abstracts of papers and communications submitted to the 
5. all-union heat and mass transfer conference. 


43893 (N—76-26421) Heat pipe heat rejection system. Final 
report. Kroliczek, E. (Dynatherm Corp., Cockeysville, Md. (USA)). 
1976. Contract NAS5-21523. 53p. (NASA-CR—144763; DTM—71- 
3). NTIS $4.50. 

A prototype of a battery heat rejection system was developed 
which uses heat pi for more efficient heat removal and for 
temperature control of the cells. The package consists of five ther- 
mal mock-ups of 100 amp-hr prismatic cells. Highly conductive 
spacers fabricated from honeycomb panels into which heat pipes are 
embedded transport the heat generated by the cells to the edge of 
the battery. From there it can be either rejected directly to a cold 
plate or the heat flow can be controlled by means of two variable 
conductance heat pipes. The thermal resistance between the interior 
of the cells and the directly attached cold plate was measured to be 
0.08 F/Watt for the 5-cell battery. Compared to a conductive 
aluminum spacer of equal weight the honeycomb/heat pipe space 
has approximately one-fifth of the thermal resistance. In addition, the 
honeycomb/heat pipe spacer virtually eliminates temperature gradi- 
ents along the cells. 


43894 (UCRL—5?184) Conservation equations for vapor-droplet 
flows including effects. Crowe, C.T. (California 

, Livermore (USA). Lawrence Livermore Lab.). 3 Dec 1976. 
Contract W-7405-ENG-48. 36p. Dep. NTIS $4.00. 

The governing equations for a flowing vapor with suspended 
burning, evaporating, or condensing droplets are derived in a 
straightforward manner using the control volume, or Reynolds 
transport, approach. The equations demonstrate how mass transfer at 
the droplet surface contributes to the momentum and energy of a 
single droplet, a cloud of droplets, and the vapor phase. The inclu- 
sion of boundary droplets gives rise to a droplet heat transfer term 
omitted in previous derivations. These equations provide a starting 
point for the development of viable numerical and analytic models 
for vapor-droplet flows. 


43895 Laminar _ condensation on a vertical melting surface. 
Epstein, M.; Cho, D.H. (Argonne Natl Lab, III). Am. Soc. Mech. 
Eng., [Pap.}; No. 75-HT-21, vp(1975). 

Laminar film condensation of a saturated vapor on a vertical 
melting surface is treated theoretically, with emphasis on departures 
from a previous treatment produced by: arbitrary liquid Prandtl 
numbers; subcooling of the melting solid below its melting tempera- 
ture, and condensation-melting systems involving two materials of 
immiscible liquids. An integral method is utilized which takes full 
account of the effects of both liquid film inertia and shear force at 
the condensing vapor-liquid film interface. For a one-component 
system accurate numerical results for the melting rates are displayed 
graphically and define the range of validity of a simple treatment of 
this problem based on Nusselt’s method. For a two-component 
system, illustrative calculations are made for the condensation of a 
refrigerant vapor on melting ice. 


43896 Plate heat exchanger with a plate assembly having an 
approximately square cross section. el] Din Nasser, G.; Waldmann, H. 
(to Linde A.G.). German(FRG) Patent 2,232,586/B/. 27 Mar 1975. 
9p. (In German). 

7 figs. 

The invention concerns a plate heat exchanger for two fluids 
with a plate assembly, which is approximately square in cross- 
section, made of rectangular sheet metal. The plate assembly is 
surrounded by a cylindrical vessel. It is the aim of the invention to 
develop a heat exchanger which is easy and quick to erect as well as 
being easy to clean, and with which one can obtain long operating 
periods and a long service life. 


43897 Energetics of vapor explosions. Henry, R.E.; Fauske, 
H.K. (Argonne Nat! Lab, II). Am. Soc. Mech. Eng., [Pap.]; No. 75- 
HT-66, vp(11 Aug 1975). 

Definitive experiments on large-scale explosive boiling sys- 
tems have shown that intimate contact between hot and cold liquids, 
and a temperature upon contact that is greater than the spontaneous 
nucleation temperature of the system, are two necessary conditions 
for the onset of large scale vapor explosions. While for certain 
systems, this knowledge of the necessary conditions may allow the 
exclusion of explosive boiling from the possible spectrum of events, 
for other systems it may indicate that such events must definitely be 
considered. In the latter case, it is necessary to also evaluate the 
energetics of such explosive interactions. In this paper, a model, 
based on spontaneous nucleation of the homogeneous type, is pro- 

to describe the relevant processes and the resulting energetics 
for explosive boiling systems. 


43898 Phenomenological study of critical heat flux. Tong, L.S. 
(USNRC, Div of Saf Res, Washington, DC). Am. Soc. Mech. Eng., 
[Pap.]; No. 75-HT-68, vp(11 Aug 1975). 

The effects of local subcooling, turbulent mixing bubble layer 
shielding, spacer grid, and two-phase flow friction on critical heat 
flux (C iF) were evaluated individually from the existing data. A 
phenomenological CHF correlation was developed by combining 
the above physical effects. The new correlation correlates the exist- 
ing CHF data of circular tubes, annuli, and rod bundles with 
standard deviations of 0.11, 0.16, and 0.063, respectively. 


43899 Hydrodynamically controlled rewetting. Chan, S.H.; 
Grolmes, M.A. (Argonne Natl Lab, ill). Am. Soc. Mech. Eng., [Pap.]; 
No. 75-HT-70, vp(11 Aug 1975). 

This pa ee extends the analysis of the transient cooling of a 
hot tube by a falling liquid film. The film falls inside the tube. It is 
shown that vapor production from the liquid film and the sputtered 
droplets can a. a countercurrent vapor velocity which exceeds 
the flooding limit. With the onset of flooding, the rewetting process 
becomes hydrodynamically controlled rather than the heat conduc- 
tion-controlled. To evaluate the vapor velocity, a solution is ob- 
tained for the prediction of the amount of the liquid coolant that is 
vaporized during its fall from the sputtering film front. The required 
thermal radiation properties, namely, the spectrally averaged absorp- 
tion and extinction coefficients of a single water root and the 
overall absorptivity of the droplet mist bounded by diffuse walls, are 
also presented. 


43900 Heat exchanger for heat removal from easings of electrical 
equipment. Weinlich, L. German(FRG) Patent 2,416,471/A/. 9 Oct 
1975. 11p. (In German). 

2 figs. 

The invention has the basic aim of creating a heat exchanger, 
whose shape can be simply adapted to that of the casing to be 
cooled, without taking up much space, and the channels of which, 
through which the ambient air flows, are easily cleaned. The prob- 
lem is solved by fixing a corrugated metal sheet to a wall or door of 
the casing. In connection with a removable cover, this forms flow 
channels for the ambient air used as cooling medium. In connection 
with the closing parts arranged at right angles to the metal sheet, 
flow channels are formed for the inside air to be cooled. The fans 
moving the outer or inner air are arranged so that the direction of 
flow in the flow channels for the ambient air is opposed to that for 
the inner air. 


43901 Heat recovery system. von Cube, H.L. German(FRG) 
Patent 2, ey .294/A/. 16 Oct 1975. 21p. (In German). 

9 figs 

All heat recovery systems have the aim to transfer the heat 
energy with a high efficiency and with a low proper energy con- 
sumption. The known regenerators and recuperators have the disad- 
vantage that the hot and the cold medium must be collected in one 
point, sometimes over long distances. This causes a high pump or fan 
consumption. In an other method, the heat exchanger surfaces are to 
be contacted with the hot medium as well as with the cold one, 
which results in a contamination of the media. The invention has the 
object to eliminate these disadvantages and suggests the following 
procedure: The heat exchange from the hot to the cold medium is to 
be conducted - using the principle of the condensation-evaporation 
cycle - with a medium for the transmission of heat, such as halogen- 
ized hydrocarbons. This method is to be carried out in several steps 
and several places. The additional installation of fans - pressure rise 
in accordance with the principle of the heat pump - can raise the 
efficiency to more than 100%. 


43902 Heat exchanger with high thermal and mechanical load 
capacity. Butter, K.; Dederra, H.; Kaufmann, M. (to Messerschmitt- 
Boelkow-Blohm G.m.b.H.). German(FRG) Patent 2,418,889/A/. 20 
Nov 1975. 27p. (In German). 

3 figs. 

The invention concerns heat exchangers with high thermal 
and mechanical load capacity, particularly regeneratively cooled 
combustion chambers for fluid rocket boosters. The combustion 
chambers consist of an inner wall manufactured by electro-forming 
and an outside wall, as well as cooling channels, which run between 
the inner wall and the outer wall and which have a cooling medium, 
particularly a component of the fuel, flowing through them. The 
inner wall consists of dispersion-hardened copper and is | mm thick. 


43903 Pipes for heat media. Energie; 28: No. 10, 288-295(Oct 
1976). (In German). 

19 figs.; 2 tabs.; 4 refs. 

The necessity of conserving conventional energy carriers 
more than up to now, requires a conscientious improvement of all 
thermal power plants. In public and industrial power plants, different 
quantities of heat waste result. In industry, the greatest part of these 
are used for production heat, for heating etc. In the large power 
plants for public supply, only the beginnings of a continuing utiliza- 
tion of heat waste have been made. With the prevailing fuel prices, 
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the capital expenditure for the utilization of heat waste appeared to 
be frequently too high. Nowadays, the matter has a different angle. 
In internal power plant operation, it is tried to apply waste heat in a 
purposeful way within the immediate surroundings, thus replacing 
some firings or temporarily shutting them down. That would also 
add to environmental protection. The most important building ele- 
ments of heat transfer are pipelines which, with regard to durability, 
operational behavior and thermal insulation ought to satisfy the 
highest demands. The present article is base on statements of W. 
Wagner, whose technical work ‘Heat carrier technology with organ- 
ic media’ is to appear shortly in its 3rd. edition. 


43904 Problem of measuring the flowrate of a two-phase medium 
when the flow is unsteady. Gordon, B.G.; Mal’tsev, B.K.; Bogdan, 
S.N. Therm. Eng. (USSR) (Engl. Transl. ): 22: No. 10, 108- 111(Oct 
1976). 

Translated from Teploenergetika; 22: No. 10, 78-79(1975). 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 43981 


43905 (UCRL—S50025-77-1, pp 22-23) LSI-11 microprocessor 
provides a convenient interface between a Dunegan 920 distribution 
analyzer and a DCC D112 minicomputer. 23 Mar 1977. 

In Electronics Engineering Department quarterly report No. 
1, 1977. 

A new system that provides online computer analysis of 
acoustic emission data required an interface to transmit data and 
computer commands between a Dunegan 920 distribution analyzer 
and a Digital Computer Controls D112 minicomputer. A DEC LSI- 
11 microprocessor was selected as the interface. Standard LSI-11 I/ 
O hardware was adapted for the task, and the software was written 
in high-level languages. The LSI-11 proved to be an easy and very 
low-cost solution. 


SAFETY ENGINEERING 


43906 (UCRL—72983) Explosive chemicals disposal. Kvam, 
D.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 4 Nov 1970. Contract W-7405-ENG-48. 8p. (CONF-701086— 
1). Dep. NTIS $3.50. 

From National Safety Congress and Exposition; Chicago, 
Illinois, United States of America (USA) (26 Oct 1970). 

Various laboratory chemicals that become hazardous explo- 
sives when mixed or aged are described. Methods of handling and 
disposal of these materials are described. (TFD) 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 42464, 43045, 44678 


43907 (CONF-760934—, pp 275-291) Use of design automation 
in integrated circuit design. Gwyn, C.W. (Sandia Labs., Albuquer- 
que, NM). 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

In-house computer-aided design (CAD) provides several ad- 
vantages. The CAD techniques described in this paper were devel- 
oped to reduce the time and cost for custom circuit design, and are 
to be used by design groups to complete the engineering associated 
with a custom IC chip design. After design, prototype circuits are 
fabricated in the semiconductor development laboratory (SDL) and 
thoroughly evaluated. The completed designs are transferred to the 
circuit manufacturer for quantity production. The emphasis in the 
paper is first on a brief description of the computer software and an 
outline of the use of the codes in a typical design sequence. Finally, 
brief descriptions of the SDL and the microelectronics computer 
network used in the fabrication and testing of prototype circuits are 
given. 2 figures, 2 tables. (RWR) 


43908 (SAND—76-0593) Model for the refractive-index struc- 
ture constant at microwave frequencies. Brown, W.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Feb 1977. Contract E(29-1)-789. 42p. 
Dep. NTIS $4.00 

The model presented is for the refractive-index structure 
constant at microwave frequencies as a function of altitude, sea-level 
water-vapor pressure, and a vertical integral of the windspeed. It is 
based primarily on temperature fluctuation data. The predictions of 
the model are compared with data from stellar-scintillation experi- 
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ments, refractometer measurements, radar backscattering and micro- 
wave propagation experiments, and the results of calculations by 
Tatarski. The model is used to study the effects of tropospheric 
turbulence on the performance of an airborne synthetic-aperture 
radar. The main effect is to increase the synthetic-aperture sidelobe 
level. 


43909 (UCRL—50025-77-1) Electronics Engineering Depart- 
ment quarterly report No. 1, 1977. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Mar 1977. Contract W-7405- 
ENG-48. 3lp. Dep. NTIS, PC A03/MF AO1. 

A separate abstract was prepared for each of the six articles in 
this report. (RWR) 


43910 (UCRL—50025-77-1, pp 18-21) EE’s automated layout 
system can design a printed-circuit board in less than a day. 23 Mar 
1977. 

In Electronics Engineering Department quarterly report No. 
1, 1977. 

The EE Department produces over 250 new printed-circuit 
board (PCB) layouts each year, and many existing layout designs 
must be modified as well. The layout process, which consists of 
converting a schematic drawing into finished PCB artwork and a 
hole-drilling tape, usually takes from three to five weeks. EE has 
developed a system that uses a CDC 7600 digital computer to 
perform these same tasks automatically. The new method is much 
more precise, and the layouts and tapes can be prepared in two or 
three days. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 42775, 43595 


43911 Influence of the increased firing of pre-ground bulk refuse 
on the corrosions in bulk head overheaters in a refuse combustion 
plant. Thoemen, K.H.; Tichatschke, J. (Stadtwerke Duesseldorf 
A.G. (Germany, F.R.)); Kautz, K. (VGB Technische Vereinigung 
der Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.). Haup- 
tabteilung Forschung). VGB Kraftwerkstech.; 56: No. 11, 715- 
721(Nov 1976). (in German). 

1 tab.; 8 refs.; with figs. 

The comparative investigations of flue dust from a boiler 
mainly fired with shredder refuse and from boilers not fired with 
shredder refuse have shown that by the combustion of mainly 
shredder refuse (bulk refuse or wood) in the boiler of the 2nd 
building stage, an increased amount of alkali compounds (especially 
chlorides) is formed in the flue gas. Thus increased amounds of alkali 
compounds (sulfates and chlorides) also reach the bulkhead over- 
heater pipes, especially those parts in contact with flue gas. The 
alkali sulfates deposited there and formed by the sulfurization of 
alkali chlorides attack the pipe wall steel. The earlier observed 
‘chloride corrosion’ does not + od a decisive role here due to a good 
corresponding corrosion resistance of the pipe steel 1.4961 used. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 42488, 42490, 42491, 42492, 
42496, 42504, 42507, 42508, 42767 


43912 (COO—4062-4) Modeling two-phase flow in a swirl com- 
bustor. Technical progress report, February 1—April 1, 1977. Segur, 
H.; Varma, A.K.; Lewellen, W.S. (Aeronautical Research Associates 
of Princeton, Inc., N.J. (USA)). Apr 1977. Contract EY-76-C-02- 
4062. 2ip. Dep. NTIS, PC A02/MF AO1. 

During the past two months, work has been concentrated on 
two tasks: (1) exercising the model both to verify its internal consis- 
tency and to provide some estimates of design geometry scaling; and 
(2) analyzing the cylindrical wall layer in more detail. These tasks 
are reported on separately. A major part of the research effort over 
the next two months will be devoted to further comparisons with 
experimental data as such data become available from PERC and 
other experimental studies in the literature. A study will be made of 
poe overall energy balance in the system in order to estimate heat 
losses. 


ge SeeReetien gasses Ser Tents i an Giese Sir craig 
process. Takagi, K. (to Takagi Sangyo K.K.). 
German(FRG) Patent 2,456, 396/A/. 19 Jun 1975. 19p. (In German). 
4 figs 
Among other methods, liquid fuels may be gasified before 
they are combusted. The inventor suggests to eliminate some well- 
known disadvantages by the following process: The liquid fuel, 
subjected to elevated pressure, must be heated up, preferably to a 
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temperature below the boiling point. The fuel mist produced in this 
way is gasified completely in streaming hot air. According to the 
invention, for the heating of air and liquid, it is mainly intended to 
use electric power and also waste heat to a small extent. The use of a 
hydropump is suggested for producing the liquid pressure. 


43914 Heat exchanger combustion chamber open on one side. 
mene: “ity Patent 2,415,608/A/. 16 Oct 1975. 13p. (In German). 

4 figs. 

The invention refers to a heat exchanger with a combustion 
chamber open on one side. Such heat exchangers are used as air 
heaters and also for water-heating. The open side of the combustion 
chamber has a flange running round it, on the outer edge of which a 
lid is fastened which has a duct for the combustion chamber. This 
has inlet openings for a tube ~~ surrounding the combustion 
chamber, which carries out the functions of a heat exchanger. 
Individual construction features can be seen from the specification. 


43915 Equipment for recombustion of waste gases. (to Swarovski 
(D.) und Co.). German(FRG) Patent 2,435,878/B/. 20 Nov 1975. 3p. 
(In German). 

1 fig. 

An arrangement for recombustion is described, where the 
mixture for recombustion of flue gas and recombustion air reaches 
such a temperature that recombustion can take place without the 
addition of further fuel or without requiring the use of catalysts. The 
floor of the arrangement is made as the ‘id of a vessel for waste 
burning, whose double wall forms an air chamber, and has the 
preheated combustion air flowing through it. As a consequence of 
the second preheating of combustion air taking place , the 
arrangement achieves a particularly great effectiveness. The combi- 
nation of the arrangement with a vessel lid and the use of the heat 
arising in the main combustion chamber makes it possible to con- 
struct the arrangement simply and on a small scale, so that it can be 
economically operated by medium-sized and small undertakings. 


43916 Equipment for recombustion of waste gases situated in the 
waste gas channel. Pepperl, H.; Ruehl, W. (to Krauss-Maffei A.G.). 
a Patent 2,029,168/C/. 20 May 1976. 5p. (In German). 
2 figs. 
The invention concerns equipment for the recombustion of 
waste gases situated in the waste gas channel, using which it is 
ible to burn waste gases, whose composition and quantity varies 
greatly, with absolute reliability and completely. In this process, the 
temperature of the waste gases leaving the recombustion chamber 
should be as low as possible. According to the invention, the 
addition of the extra air required for recombustion is carried out in 
such a way that the additional air flows radially outside the cone- 
shaped converging recombustion chamber along screwthread- 
shaped paths and enters the recombustion chamber through an 
annular slot. In order to lower the waste temperature after 
recombustion, there is a second addition of air provided down- 
stream, preferably in a tangential direction. 


43917 Heat exchanger for Stirling cycle-engines. Ractz, K. 
oo Patent 2,452,986/A/. 20 May 1976. 5p. (In German). 

2 figs. 

A cross current heat exchanger with high heat transfer capac- 
ity is proposed, which consists of several heat exchanger elements. 
Each heat exchanger element consists of 2 metal strips, in which are 
rolled webs fixed in the longitudinal direction on one side and flat 
webs in the transverse direction on the other side. Two such metal 
strips are welded together with the longitudinal webs on the inside. 
The webs of both halves of the two elements lie on top of one 
another. The cooling or heating water flows through these longitudi- 
nal ducts. The heat exchanger elements are assembled in a square 
block, but a circular construction is also possible, particularly for 
Stirling cycle engines. Adiabatic losses can be appreciably reduced 
by suitable construction. 


43918 Burner for liquid fuels. Adinskow, B.P.; Schtschurkin, 
E.P.; Korobko, W.1.; Kuprijanow, A.M.; Gusew, W.A.; Kalatschew, 
W.M. (to Saratovskij Inst. Giproniigas). German(FRG) Patent 
——" 10 Jun 1976. 3p. (In German). 

igs. 

A burner for liquid fuels is described, which has a mixing 
channel and a combustion chamber on the same axis. The combus- 
tion chamber is surrounded by an annular boiler space, which has a 
separating wall with openings to the fuel inlet chamber in front of it. 
The fuc! inlet chamber is mounted on the wall of the outlet area of 
the mixing channel. Thus the fuel, in liquid form, is taken to the front 
part of the boiler space which has the hi t loading, thus ensuring 
effective cooling. The arrangc:nent has the advantage that the com- 
bustion chamber need not be lined, and yet a long service life and 
high reliability are achieved. The temperature of the steam phase of 
the fuel is largely constant over the burner load region. 


43919 Equipment for feeding thermal generators with fuel. (to 
Societe Anonyme Automobiles Citroen). German(FRG) Patent 


2,611,079/A/. 30 Sep 1976. 17p. (In German). 


1 fig. 

The invention concerns thermal generators, such as engines 
with external combustion, particularly boilers for steam turbines, or 
internal combustion engines with inlet valves, such as 4-stroke or 2- 
stroke engines or en with rotary pistons. According to the 
invention, the fuel feed arrangement is designed in such a way that it 
corresponds better to practical requirements. In particular, an im- 
provement of the method of operation of the engine should be 
achieved at heavy loads. Details of the design of the arrangement are 
given. 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 42559, 43734, 43858 


43920 (UCRL—52000-77-1, pp 11-19) Mapping underground 
structure with radiowaves. Lytle, R.J. Jan 1977. 

In Energy and technology review. 

Mapping techniques for determining subsurface structure 
from radio-wave transmissions have been developed. Transmitter 
and receiver pairs are lowered in holes drilled on opposite sides of 
the underground region to be probed. The signature of the electro- 


magnetic waves propagated between these pairs varies according to 
the electrical properties of the intervening media. From this signa- 
ture anomalies in the electrical properties of the intervening media 
can be located; in many cases, these anomalies can be directly related 
to geologic structure. Such radio-wave probing has a variety of 
possible applications, including assessing underground sites for nu- 
clear reactors or urban transit stations, locating tunnels or water- 
bearing strata, and mapping the burn front for in situ coal gasifica- 
tion. 


43921 Submersible diving system for science. Fike, J.W.; Dolan, 
R.B. pp 529-538 of In Eight annual offshore technology conference. 
Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

A unique observation submersible with diver lock-in/lock-out 
capabilities has been developed. It exhibits the characteristics of 
versatility, simplicity, safety, fast turn around between missions, ease 
of operation and comparatively low cost. Framework, pressure hull, 
mechanical, electrical and pneumatic controls, as well as life support 
equipment, are divided into separate modular sub-systems. In all 
cases the removal of a module or a system for routine maintenance 
or repair is accomplished in minutes. Overlapping, cross-connecting 
or unitizing between systems has been avoided. The use of off the 
shelf components, when possible, and standardization of hardware 
helps to satisfy the five — Extensive human engineering has 
provided a top to bottom, left to right logic to all control functions. 


43922 Towed underwater vehicle applications from 1960 through 
1975. Brainard, E.C. II. (Environmental Devices Corp., Marion, 
MA). pp 539-550 of In Eight annual offshore technology conference. 
Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

The V-FIN* towed underwater vehicle was introduced into 
the oceanographic and marine operations market in 1960 to provide 
a stable, high speed, lightweight and efficient means to deploy 
instrumentation to a depth from a moving vessel. This paper de- 
scribes various applications of the V-FIN depressor from 1960 to 
1975. Each application includes a written description and other 
support data. In summarizing the various applications, an updated 
family of performance curves are presented which were generated 
from tests performed at the Naval Ships Research and Development 
Center in late 1975. Using these curves and a new computer program 
for calculating towed systems performance, the predictive capabili- 
ties of the computer program are evaluated in terms of accuracy of 
calculation with confidence limits. With this background and analyt- 
ical techniques presented in the subject paper, the reader is provided 
valuable tools for designing towed systems using experience gained 
over the past 15 years with applications ranging from lifting anten- 
nae to the surface from submerged submarines, stabilizing seismic 
streamer hydrophone arrays, helicopter bathymetric surveys to com- 
bined subbottom/side scan surveys at continental shelf depths. 


43923 Aluminum hydrocrane for submersible operations. Dolan, 
R.B. pp 551-563 of In Eight annual offshore technology conference. 
Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

There was a need for a lightweight hydrocrane to handle 
launching and recovery of the Harbor Branch Foundation submers- 
ible) JOHNSON-SEA-LINK. Aluminum, because of its high 
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strength to weight ratio, weldability, high corrosion resistance and 
low maintenance became the prime candidate for this application. 
Specifications called for launching or recovery of the vehicle off the 
stern of the mothership, R/V JOHNSON, in twenty-five seconds or 
less under sea state five (5) conditions. Safety further dictated that a 
connecting device be devised to minimize the time the submersible 
was in the water adjacent to the mothership. Another important 
requirement was damping the pendulum motion of the vehicle 
during launching and recovery. The resulting design incorporates a 
two axis hydraulic spot-disc brake system which reduced the han- 
dling problem to a safe level. A novel fail safe drop lock” device 
for connecting the crane and submersible was develoved to aid the 
launching operation without requiring swimmers to be in the water, 
and only one swimmer for recovery with considerably reduced 
hazards. Specifications, loads, stresses, hydraulic circuits and other 
design criteria are given in the paper. 


43924 Dynamic factors for offshore cranes. Charrett, D.E.; 
Hyden, A.M. pp 565-576 of In Eight annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

The paper presents the theoretical background to a study of 
the dynamic effects experienced by cranes on offshore platforms. 
The study was initiated to review cranes operating in Bass Strait, 
Australia. A simplified dynamic model of a luffing crane has been 
used to derive the magnitude of the dynamic factor which occurs 
when a load undergoing sinusoidal motion is lifted. A theoretical 
idealization of a crane was established to determine stiffness. Calcu- 
lated values of crane stiffness are presented to show the influence of 
crane properties and operating radius. Dynamic factors for six 
different cranes are given, showing the influence of wave conditions, 
geometry and reeving of the hoist system. Overturning moments 
occurring on the slewing ring are considered in relation to their 
original design values. 


43925 Underwater mateable electromechanical connectors for 
power and signal cables. Wilson, J.V. (Civil Engineering Lab., Port 
Hueneme, CA). pp 589-599 of In Eight annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

In support of a broad variety of submerged power and signal 
transmission applications, the Civil Engineering Laboratory is devel- 
oping underwater mateable electromechanical connectors. These 
“wet” connectors are designed for the underwater interconnection 
of rigid structures (e.g., pressure housings), cable structures (e.g., 
instrumentation arrays) and for connection to submersible vehicle 
batteries. The primary effort has been development of a coaxial wet 
connector compatible with SD coaxial communication cable. This 
connector maintains an impedance match to within cable manufac- 
turing tolerances (+- 0.7 percent), has a signal range from 0.1 to 1 
mgH, has a corona noise extinction level of 6,000-v alternating 
current (rms), is designed for 20,000-ft immersion and carries the 
breaking strength of the cable (16,000 Ib). These connectors maintain 
the true coaxial configuration of the cable and may be mated by 
submersible manipulators or by divers. Other CEL-developed con- 
nectors are described, including a 300-amp, 170-v-DC model used 
for connecting the battery charging umbilical cable of the Deep 
Submergence Rescue Vehicle and a 1,000 amp, 120-v-DC connector 
for the TRIESTE II battery harness. Work with the TRIESTE II 
connector has demonstrated that it is suitable for use in explosive 
environments because the sealed, oil-filled design effectively contains 
arcs drawn during unmating. 


43926 Theoretical overload factor effect of sea state on marine 
cranes. Johnson, K.V. pp 601-609 of In Eight annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

It is the purpose of this paper to show a rational calculation of 
dynamic rated load from sea state. Comparisons will be made to 
existing regulations, remaining strength margins, and to existing 
static ratings. The data shown are limited to marine cranes on fixed 
platforms picking from ships on a heaving sea. Some discussion of 
= on rolling ships is presented, but rating methods are not 
shown. 


43927 New concept of underwater remote controlled tracked 
vehicle for deep water trenching operations. Banzoli, V.; Di Tella, V.; 
Dossi, L.; Gava, P. pp 647-664 of In Eight annual offshore technol- 
ony conference. Vol. II. Dallas; Offshore Technology Conference 
(1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 


ERA VOL. 2, NO. 18 


See CONF-760577—P2. 

A prototype of a newly conceived underwater tracked vehi- 
cle for trenching operations has been constructed and tested by 
TECNOMA-RE S.p.A. The project of the vehicle, denominated 
TM-102, started in 1971 as a research project and led in 1975 to the 
construction of a prototype which has been successfully tested both 
in a shipyard dry-dock and at sea. The vehicle, which is remotely 
controlled by a surface support vessel through an umbilical cable, 
can solve the problem of burying cables and pipelines in deep water 
(up to 200 meters W. D.) and in areas presenting severe oceanogra- 
phic conditions, with bottom soil of various characteristics. The 
vehicle moves astride the pipe without exerting any stress on the 
pipe itself and can dig trenches of various shapes. This paper 
examines the problems connected with the burying of pipes and 
cables and describes the TM-102 design criteria. The TM-102 
trenching vehicle’s main characteristics and working capabilities, 
together with the results of the shop and field tests, are presented. 
Furthermore, possible developments of the trenching system are 
indicated. 


43928 Deployment and recovery techniques of data buoy systems. 
Doherty, C.B.; Sharp, J.K. pp 735-748 of In Eight annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

Deployment and recovery techniques used by the NOAA 
Data Buoy Office (NDBO) for both large and small buoy systems 
are discussed. Emphasis is placed on NDBO-designed equipment, 
including anchor release devices and chain faking boxes used during 
deployment; and new devices, including the underwater explosive 
line cutter and the line-cutting saw used for buoy retrieval. The 
state-of-the-art of buoy system deployment and retrieval is reviewed 
based upon current NDBO practices. These practices have been 
— in the Atlantic and Pacific Oceans as well as the Gulf of 

exico. 


43929 Cyclic loading of full-size tubular joints. Bouwkamp, J.G. 
pp 845-860 of In Eighth annual offshore technology conference. Vol. 
II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

A test program on twelve full-scale tubular joints is described. 
The effect of ne defects was studied under both static and cyclic 
fatigue loads. The joints consisted of 41.5 in. x 1.25 in. column 
sections with a grouted pile section of 36 in. x 0.75 in. Branch 
members were 18 in. x 0.50 in. for the horizontal and 18 in. x 0.625 
in. for the diagonal sections. Weld defects in the welds between 
branch and column walls resulted in an increase of the branch 
member stresses as compared to the stress condition in properly 
fabricated joints. As a result of the particular defects the fatigue life 
of the joints was reduced by almost 50 percent. Strain deterioration 
and crack progression were observed and correlated. Linear elastic 
fracture mechanics fatigue failure predictions were compared with 
observed fatigue test data. 


43930 Closed-form expressions for determining the fatigue 
damage of structures due to ocean waves. Nolte, K.G.; Hansford, J.E. 
pp 861-872 of In Eighth annual offshore technology conference. Vol. 
II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

Closed-form mathematical expressions are derived for the 
fatigue damage of structures due to ocean waves. The expressions 
incorporate relationships between wave height and stress range, 
between stress range and number of cycles to failure (i.e., a fatigue 
curve), and the probability distribution for the occurrence of wave 
heights. The expressions can be utilized to predict the fatigue 
damage resulting from a single sea state, from a storm, or during the 
service life of a structure. In addition, the fatigue life of a structural 
element can be determined directly from the stress range resulting 
from the design wave, or conversely, an “allowable stress range” can 
be determined for the design wave which will ensure a specified 
fatigue life. Example applications are given for areas having wave 
climates similar to the North Sea and similar to the Gulf of Mexico. 


43931 Fatigue design of an offshore structure. Atsuta, T.; Toma, 
S.; Kurobane, Y.; Mitsui, Y. pp 873-888 of In Eighth annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

As a procedure of the safety design of offshore structures, a 
method of fatigue design is presented utilizing the dynamic response 
analysis of the structure and the stochastic data of wave, wind, and 
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tidal current. An actual design calculation was performed on a 
trussed leg of an offshore jack-up platform. The power spectra of 
wave and wind were first established using their significant values at 
the working area. The dynamic response of the platform was then 
investigated using a lumped mass model of three degrees of freedom 
system. From the frequency distribution function of the plastic strain 
variation obtained by the elastic stress concentration factors and the 
Neuber’s formula, the fatigue life of the platform was estimated 
applying the Palmgren-Miner rule and the prescribed design fatigue 
curve of the material, in which the cumulative damage was evaluat- 
ed taking into account all the loads of wave, wind, and tidal current. 


43932 Probabilistic fatigue analysis of fixed offshore structures. 
Vughts, J.H.; Kinra, R.K. pp 887-906 of In Eighth annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

This paper describes the application of probabilistic tech- 
niques to the detailed determination of local stress histories, thus 
permitting a detailed member-by-member fatigue analysis of fixed 
offshore structures. Using a suitable static or dynamic structural 
analysis program, the transfer functions for hot spot stresses at four 
points around each member end in the structure are generated as a 
function of wave frequency and direction. For each given sea state 
and wave direction, short-term stress statistics at the hot spots are 
calculated from the associated wave spectrum and transfer function. 
The resulting short-term stress statistics in all the yearly sea states in 
the wave scatter diagram, and for given probabilities of occurrence 
of the various wa‘’e directions, are then combined to yield long-term 
stress statistics at each hot spot. Finally, Miner’s cumulative damage 
law is applied to evaluate local fatigue damage. 


43933 Evaluation of fatigue considerations in the design of 
framed offshore structures. Kallaby, J.; Price, J.B. pp 907-924 of In 
Eighth annual offshore mang | conference. Vol. II. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) 6 May 1976). 

See CONF-760577—P2. 

Fatigue is an important consideration for deep water plat- 
forms in hostile environments such as the North Sea and the Tasman 
Sea. This paper evaluates the implications of the fatigue criteria on 
platform design using recent experiences with the Maui Platform A, 
offshore New Zealand. It underlines the importance of realistic 
fatigue criteria and examines various methods for analysis. The need 
for estimating appropriate stress concentration factors is illustrated. 
The impact of fatigue on the weight and cost of the platform is 
discussed. 


43934 Penetration and breakout forces for spud-ends of jack-up 
type platforms. Tsujimura, Y.; Kitamura, T.; Harada, S.; Nomura, N.; 
Shimazu, M.; Kawakata, H.; Ariyoshi, K. Kawasaki Giho; No. 62, 1- 
7(Dec 1976). (In Japanese). 

Among the various types of offshore platforms, the jack-up 
type is regarded highly for its usefulness in various engineering 
fields, especially offshore oil drilling and offshore civil engineering. 
The standing on its own legs, or “spuds,” with suitable clearance 
above the water surface, is undoubtedly the most important feature 
of this type. Because sea-floor-soil-mechanics are not yet thoroughly 
elucidated, however, it is difficult under the present technical levels 
to accurately estimate the requisite and sufficient amount of spud- 
end sea-floor penetration that is required under different sea floor 
conditions. Some problems with the traditional estimation formulas 
for bearing forces of soils are discussed. The applicabilities of these 
formulas are investigated in detail, attaching first importance to 
penetration and breakout forces based on the comparison of calculat- 
ed values. This is done using results obtained with an actual plat- 
form. The experiments were carried out on cohesive and non- 
cohesive soils in Kobe Harbor. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


43935 (TID—27560) Environmental monitoring report for calen- 
dar year 1976. Baker, S.I. (Fermi National Accelerator Lab., Batavia, 
Ill. (USA)). 1 May 1977. Contract E(49-8)-3000. 49p. Dep. NTIS, 
PC A03/MF AOI. 

Results are reported of the environmental monitoring pro- 
gram at Fermi National Accelerator Laboratory (Fermilab) for 
Calendar Year 1976. The Fermilab facility is a proton synchrotron 
with a design energy of 200 GeV (billion electron volts); however, 
the energy reached 500 GeV in 1976 and operation at 400 GeV is 
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now routine. Operation of the accelerator produces some radiation 
which penetrates the shielding material as well as some airborne 
radioactivity. Also, some radioactivation of the water used to cool 
radioactive components and of the soil occurs. Since the Fermilab 
site is open to the public, this free access necessitates a thorou 
evaluation of our on-site discharges as well as our potential for off- 
site releases of radioactive effluents. Thus, an extensive monitoring 
program tailored to these needs is being maintained. Monitoring 
results are also reported for nonradioactive pollutants. Included as 
pollutants are pesticides and copper used in weed, insect, rodent, and 
algae control. Also, a corrosion inhibitor containing zinc and chro- 
mium (as chromate) has been used in one of the water systems. 
ag underground and subsequent surfacing has required moni- 
toring. These results are reported as well as the performance of the 
two sewage treatment plants on site. 


43936 (ORNL-tr—4347) Developmental program of the LUE- 
300 accelerator. Grishaev, I.A.; Batygin, Yu.V.; Dovbnya, A.N.; 
Ivanov, G.M.; Karasev, S.P.; Krivonos, A.L.; Makhnenko, L.A.; 
Ryabka, P.M. (AN Ukrainskoj SSR, Kiev. Fiziko-Tekhnicheskij 
Inst.). 1976. Translation by S.D. Blalock Jr. of USSR report. 
(CONF-761053—4). 6p. Dep. NTIS, PC A02/MF AOI. 

From 5. all-union national conference on particle accelera- 
_ Union of Soviet Socialist Republics (USSR) (5 Oct 


Travelling wave linear electron accelerators (LEA) are 
widely used in the circuits of pulse sources and neutron selectors. 
Previous investigations on optimizing the parameters of waveguide 
accelerators of neutron sources have shown certain advantages of 
using multisectional high energy devices for these goals. The use of 
higher frequency accelerators is also more preferable for attaining 
the maximum parameters of the source. Taking the above into 
account, it seems expedient to examine the possibility of operation of 
the LEA-300 accelerator in the short pulse regime on stored energy 
and to create an intensive source and selector of neutrons with a 
high quality coefficient on its basis. The calculation-theoretical part 
of the program was carried out, and the results are presented. 
Current sensors were developed and tested that are based on record- 
ing currents induced by the beam on the walls of the electron 
conductor chamber. A system of measuring the energetic spectrum 
of the current pulse was developed and tested, making it possible 
simultaneously to determine the energy of beam particles with a 
scatter of 50 percent in the regime of single pulses. A heavy current 
gun was constructed having a pulse electron current of 200 A and a 
mean energy of 100 keV. Experimental work has begun on modeling 
the heavy current regime. 


43937 Feasibility of accelerating polarized protons in the 
CERN—PS and other strong focusing machines. Bell, M.; Germain, 
P.; Hardt, W.; Kubischta, W.; LeFevre, P.; Moehl, D. (CERN 
Geneva). AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 405-412(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A proposal was made in January, 1975, for a study on the 
possibility of accelerating polarized protons in the CERN-PS. A 
report is given of the work performed and the conclusions reached. 
The following problems are discussed: improvements of the source, 
multi-turn injection into the PS, a collector ring between the preac- 
celerator and the Linac, depolarizing effects in the PS, and in the 
transport lines. The conclusions at the end of 1975 were that 12 
GeV/c as maximum momentum was a reasonable goal, but that 
higher PS energies are possible. The results are scaled to other 
machines to show that polarized protons in, for example, the SPS are 
unlikely. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


43938 (BNL-tr—652) Polarization of the radiation from relativ- 
istic electrons in a magnetic wiggler. Nikitin, M.M.; Epp, V.Ya. 
Translated by S.J. Amoretty from Zh. Prikl. Spektrosk.; 23: No. 6, 
1084-1088(1975). 12p. Dep. NTIS, PC A02/MF AOl1. 

Attention has recently been focused on the possibility of using 
radiation from a wiggler and synchrotron radiation in the ultraviolet 
region of the spectrum and soft x-rays in spectroscopy and applied 
research. This is attributable to the fact that the spectral density of 
radiation from a wiggler is much greater than that of the synchro- 
tron radiation. The polarization properties of radiation from a wig- 
gler have not been studied extensively. The radiation from the 
electrons in an ideal wiggler with a piecewise homogeneous magnet- 
ic field was previously studied, and the equations describing the 
polarization properties of the radiation of charged particles in special 
type periodic magnetic structures were obtained. In the above work, 
it was assumed that the particles interact with an ideal periodic 
magnetic field which has only one main component. In a real 
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magnetic wiggler, the radiation from electrons apparently is different 
from that previously obtained because of a more complex distribu- 
tion of the magnetic field components. A calculation is given of the 
polarization characteristics of radiation from a relativistic electron in 
an air-core wiggler consisting of 6 x 12 cm’, single-turn solenoids in 
which all the magnetic sections are connected in series. This device 
has a 14-cm magnetic field period, 9-cm gap between the magnet 
poles, and a 70-cm-long wiggler. The radiation was calculated from 
an exact calculation of the trajectory of motion of a relativistic 
electron in a device with a known distribution of all the components 
of the magnetic field. 


43939 Phenomena associated with the acceleration of polarized 
protons in circular accelerator. Cho, Y. (Argonne National Lab., IL); 
Martin, R.L.; Parker, E.F.; Potts, C.W.; Ratner, L.G.; Gareyte, J.; 
Johnson, C.; Lefevre, P.; Moehl, D.; Krisch, A.D. AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 396-404(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A series of machine studies was done with the Zero Gradient 
Synchrotron (ZGS) at Argonne National Laboratory in order to 
better understand the phenomena associated with the acceleration of 
polarized protons and to determine the feasibility of acceleration to 
energies higher than the 12 GeV/c available at the ZGS. Also 
investigated was the question of how long polarized protons can 
remain in storage rings without losing excessive polarization. The 
three topics investigated were: (1) the adiabatic crossing of an 
intrinsic depolarizing resonance; (2) the depolarization due to imper- 
fection resonances; and (3) the survival time of polarization on a long 
flattop. A preliminary report is given of these three investigations. 


43940 Crossing a depolarizing resonance in synchrotrons. Turrin, 
A. (Laboratori Nazicnali di Frascati, Italy). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 12, 414-415(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The Froissart and Stora procedure was used to derive the 
equation for the time average value of the vertical component of the 
polarization vector after the resonance was crossed. (PMA) 


43941 Static and dynamic imperfection resonance methods to 
produce circularly polarized photon beams in electron synchrotrons 
and polarization asymmetries in e*, e~ storage rings. Turrin, A. 
(Laboratori Nazionali de Frascati, Italy). AIP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 432-439(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

In an electron synchrotron, non-linear radial stationary low 
magnetic fields, introduced inside the equilibrium orbit, can 
to turn the vertical beam-polarization into the horizontal plane at an 
energy corresponding to an imperfection resonance. The electrons 
approach the resonance energy while spiraling inward, so that the 
initial vertical polarization results in a longitudinal polarization at the 
resonance radius and at specific azimuthal locations. In a storage 
ring, pulsed high longitudinal magnetic fields, operated in synchro- 
nism with the (n + 1/2)'th harmonic of the revolution period, can be 
used to depolarize one e~/sup (+)/ bunch, leaving the e*/sup (-)/ 
bunch still unaffected. 


43942 Polarized photon beam at Fermilab. Heusch, C.A. (Univ. 
of California, Santa Cruz). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
447-456(1976) 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Methods suitable for the production of polarized high-energy 
photons in the 100 GeV energy range are reviewed. It turns out that 
one method each matches the available photon beam systems avail- 
able at FNAL, and that useful intensities and degrees of polarization 
can in fact be reached. 


43943 Charge neutralization in a relativistic electron beam. Bys- 
tritskii, V.M.; Donskov, V.I.; Podkatov, V.N.; Usov, Y.P. Sov. Tech. 
Phys. Lett. (Engl. Transl.); 2: No. 11, 389-390(Nov 1976). 

The neutralization of the electron beam from an NSU-600 
accelerator was studied in a 540 mm long drift tube. It was observed 
that a virtual cathode forms near the anode and that the neutraliza- 
tion process is retarded by the application of a sufficiently strong 
magnetic field.(AIP) 


43944 Optimum crossing transition through critical energy for an 
intense beam in a proton synchrotron. Dorokhin, N.N.; Malovitskii, 
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A.Y.; Myae, E.A.; Pashkov, P.T. (Institute of High-Energy Physics). 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 12, 1521-1526(Dec 
1976). 

The transition through the critical energy for an intense beam 
in a proton synchrotron is studied for the case in which the longitu- 
dinal electric field produced by the bunches has a reduced effect in 
this region because of an abrupt jump in the value of the critical 
energy. A procedure is described for choosing the basic initial 
parameters of the jump. These properties are subsequently refined, in 
particular, on the basis of the possible appearance of the negative- 
mass instability. The calculation procedure is ——< to the case of 
the proton synchrotron of the Institute of High-Energy Physics for a 
beam intensity of 5x10" protons per pulse. 


43945 Cyclic induction accelerator with constant guide field. 
Kanunnikov, V.N.; Mikhalev, P.S. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. Phys. - h. 
Phys. (Engl. Transl.); 21: No. 12, 1526-1530(Dec 1976). 

Experiments are reported on the induction acceleration of 
electrons in the strong-focusing guide field of a ring phasotron 
which is constant in time. The results are used to develop require- 
ments on the accelerating system of a cyclic induction accelerator 
with a beam intensity ~ 10‘ electrons/sec. A procedure for simulat- 
ing the magnet system of a cyclic induction accelerator without the 
negative-field sectors is described. In this magnet system, the accel- 
eratin | magnet circuits can be introduced in each cyclic element and 
placed in the linear gaps. The results of such a simulation are 
reported. The basic parameters of a cyclic induction accelerator 
with a maximum electron energy in the range 1.5—5.0 MeV are 
determined through numerical calculations of the induction accelera- 
tor ~ creas frequencies on the basis of the field measurements in 
models. 


AUXILIARIES AND COMPONENTS 


43946 Proton recoil polarimeter for the ZGS. Dorenbos, T.; 
Johnson, C.D. (CERN, Geneva). AJP (Am. Inst. Phys.) Conf. Proc.; 
No. 12, 416-417(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, Phited States of America 
(USA) (23 Hand Fee - 

-760841—. 
ry crude double-arm spectrometer using coincidence and 
ulse-height threshold techniques to identify elastic recoil protons 
rom a a target was constructed and used as a monitor of 
external beam polarization at the ZGS. After initial calibration 
against the ZGS absolute polarimeter this device was used for 
machine tuning and machine experiments. The measurement sj 
was 30 times greater than that of the absolute polarimeter and the 
— was shown to be stable to +- 3 percent over a period of a 
‘ew days. 


43947 Operation of the NEM-300 ion-getter pumps 
vacuum system of the Serpukhov proton synchrotron. 2 S. s 
Bulgakov, M.K.; Pronin, O.D.; Rogozinskii, V.G.; Ushkov, V. L. 
(Institute of High-Energy Physics, Serpukhov). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 21: No. 12, 1531-1534(Dec 1976). 

The operation of the vacuum system of the proton synchro- 
tron at Serpukhov with the NEM-300 ion-getter pumps is studied. 
Over a long period of operation of the accelerator the residual gas 
composition changes; the Ar partial pressure increases. When the 
pumps are turned off, the leakup curve as a function of the time 
differs from the “classical” curve in that the leakup curve has a 
minimum. Observations over many years of the variations in the 
average vacuum and the appearance of a pressure instability in some 
part of the vacuum chamber, which leads to a shutdown of the 
accelerator, are reported. This instability is explained, and recom- 
mendations are given for reducing the frequency with which this 
instability occurs. 


43948 Method for varying the diameter of a beam of charged 
particles. Ko, W.C.; Sawatzky, E. (to IBM Corp.). US Patent 
4,013,891. 22 Mar 1977. Filed date 15 Dec 1975. 8p. 

In the bombardment of targets with beams of charged parti- 
cles, a method is described for varying and controlling the diameter 
of such beams by passing the beam through an envelope of conduc- 
tive material. The envelope is spaced from and coaxial with the 
beam. A selected dc potential is applied to the envelope, and the 
beam diameter is controlled by changing this applied potential in a 
direction away from ground potential to increase the beam diameter 
or by changing the potential in a direction toward ground potential 
to decrease said beam diameter. 


ION SOURCES 


43949 New polarized ion source for Saturne II. Clegg, T.B. 
(CEN, Saclay, Fae AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
365-374(1976). 
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From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Mae Ba 

F-760841—. 

The new polarized ion source being constructed for the 
proton-synchrotron SATURNE at Saclay is described with empha- 
sis on the new cryogenic electron beam ionizer for the neutral 
polarized beam from a traditional atomic beam source. 


43950 Polarized H~, D~, and T” ion sources. McKibben, J.L. 
(Los Alamos Scientific Lab., NM). AJP (Am. Inst. Phys.) Conf. Proc.; 
No. 12, 375-381(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, hited States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The metastable-state source is compared to the ground-state 
source as a means of producing beams oe both good intensity 
-— ——. polarization. The operating ples of the original H™ 

source and the new T™ source mt be in operation on the 
ASL 16 MeV tandem Van de Graaff are described. A third LASL 
source for polarized H~ beams is now being constructed for the 800 
MeV LAMPF accelerator. The im of source design in 
making possible measurements on the tiny parity violation still 
expected to be seen in p-p and p-d scattering below 1 x 107 level is 
discussed. 


43951 Review of the ZGS polarized ion source development 
activity. Parker, E.F. Ca National Lab., IL). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 382-392(1976). 

From Symposium on high energy 
beams and targets; Argonne, Illinois, 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A number of modifications were made on the Zero Gradient 
Synchrotron (ZGS) polarized ion source which have resulted in 
significant improvement in the reliability and intensity of the polar- 
ized beam. The source current was increased to 70 pA and the 
reliability to better than 98 percent for 30-day runs. Further sched- 
uled modifications should yield an additional factor of 2 or more 
source current. As a polarized gas target, the atomic beam stage of 
the source would produce usable luminosities if mounted on the 
Fermilab machine. 


43952 TRIUMF polarized ion sou~e. Roy, G. (Univ. of Alberta, 
Edmonton); Beveridge, J.; Bosman, F_, Lawrence, G. AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 393-395(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The TRIUMF polarized ion source has been in operation for 
6 months. It is of the Lamb-shift type and uses the Sona method for 
enhancing the polarization. It typically produces 200 nanoamperes of 
75 percent polarized H™ ions at the injection energy of 300 kilovolts. 
Transmission through the injection line is approximately 80 percent, 
and up to 30 nanoamperes of beam have been delivered on target in 
the energy range of 200 MeV to 500 MeV. 


43953 Peggy, the SLAC polarized electron source. Lubell, M.S. 
(Yale Univ., New Haven). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
418-423(1976). 

From Symposium on high a physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 


physics with polarized 
Jnited States of America 


A high-intensity pulsed source of polarized electrons has been 
operating at the Stanford Linear Accelerator Center since Novem- 
ber 1974. In its normal operating mode, the source, PEGGY, pro- 
duces a longitudinal polarization of .85 at an intensity of 2.5 x 10° 
electrons per 1.6 ps pulse at a repetition rate of 180 pulses/sec. In its 


alternate mode PEGGY produces up to 9.15 x 10° electrons/pulse 
with a polarization of 0.35. Thus far PEGGY has been used in 
studies of Moller scattering at GeV energies, deep inelastic e-p 
scattering with a longitudinally polarized proton target, and parity 
nonconservation using deep inelastic e-p scattering with an unpolar- 
ized target. 


43954 High intensity polarized electron source for the Stanford 
Linear Accelerator. Sinclair, C.K.; Garwin, E.L.; Miller, R.H.; Pres- 
cott, C.Y. (Stanford Univ., CA). AIP (Am. Inst. Phys.) Conf. Proc.; 
No. 12, 424-431(1976). 

From Symposium on high tee physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Development of a high intensity, rapidly reversible, polarized 
electron source to serve as an injector for the Stanford Linear 
Accelerator is underway. Polarized electrons are obtained by illumi- 
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nating negative electron affinity GaAs with circularly polarized light 

= tap a corresponding to the band gap. The present status of 

roject is described. It is anticipated that this source will provide 

ufttoiont intensity of approximately equal to 50 percent longitudinal- 

ly polarized electrons to permit asymmetries on the order of 10~* to 
be measured in reasonable periods of time. 


INJECTION AND EXTRACTION SYSTEMS 


43955 Split microtron injector for the Pakhra synchrotron. Alek- 
seev, V.I.; Belovintsev, K.A.; Boiko, V.A.; Voronkov, F..M.; Karev, 
A.L; Kurakin, V.G. (Radiotechnical Institute, Academy of Sciences 
of the USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: 
No. 12, 1511-1513(Dec 1976). 

The basic elements and age og of the split microtron 
designed for use as an injector in the Pakhra synchroton are dis- 
cussed. The microtron consists of two 180degree turning magnets, 
which produce a homogeneous magnetic field of 0.4 T, and a 
traveling-wave linear accelerator in which the phase velocity is 
equal to the speed of light. The microtron is designed for an electron 
energy of 25 MeV at a current of 0.5 A with pulses 6 psec long. 
Provision is made for a synchrotron intensity to 2x10"! electrons per 
pulse. The use of a “transparent” electron gun simplifies the design 
of the microtron substantially, making it possible to avoid a compli- 
cated inflector unit. Microwave power is supplied to the microtron 
from a KIU-15 pulsed klystron. The reasons underlying the choice 
of the various microtron parameters are given, and the variational 
characteristics are reported. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 44108, 44215 


43956 Laser beams in high energy physics. Milburn, R.H. (Tufts 
Univ., Medford, MA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 440- 
446(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 baa Lage 2 

F-760841—. 

nondeenees ruby laser light from energetic electrons has 
facilitated a family of bubble chamber experiments in the interactions 
of highly polarized and quasi-monochromatic photons up to 10 GeV 
with 47 acceptance at the 100 to 200 event/b level. Further studies 
of this sort demand the use of high-repetition-rate track chambers. 
To exploit the polarization and energetic purity intrinsic to the back- 
scattered beam one must achieve nearly two orders of magnitude 
increase in the average input optical power, and preferably also 
higher quantum energies. Prospects for this technique and its appli- 
cations given modern laser capabilities and new accelerator develop- 
ments are discussed. 


43957 Polarized targets at CERN. Niinikoski, T.O. (CERN, 
Geneva). AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 458-484(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Recent developments of polarized targets at CERN are re- 
viewed. These are a frozen spin target and a deuterated target, both 
cooled with large dilution refrigerators, and a *He-cooled target in a 
strong beam 


43958 SLAC—Yale polarized proton target. Ash, W.W. (Stan- 
ford Univ., CA). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 485- 
493(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A 50 kG, 1°K longitudinally polarized proton target was built 
for use in an intense electron beam. Data on the target performance 
in two experiments completed at SLAC are presented. Design 
considerations for a possible future device are discussed. 


43959 Polarized target at ANL. Hill, D. (Argonne National 
Lab., IL). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 494-507(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

One of the two polarized targets operating at the ZGS in 
conjunction with the polarized proton beam, the PPT-III, can have 
S-or L-type geometry, that is, with P in the scattering plane, by the 
addition of a so-called "R and A” magnet. Together with the Spin 
Solenoid, which converts an N-type polarized proton beam to S- 
type, this allows probes of several new spin configurations. A 
description is given of the "R and A” magnet. 





4550 ERDA ENERGY RESEARCH ABSTRACTS 


INSTRUMENTATION 


43960 Frozen spin targets. Parsons, A.S.L. (Rutherford Lab., 
Chilton, Eng.). AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 508- 
516(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Existing frozen-spin targets are described and future projects 
and new ideas discussed. The potential of the frozen-spin approach 
for providing polarized targets for particle physics is emphasized, 
and various configurations which have been used and are being 
considered for the future are reviewed. 


43961 Stanford polarized atomic beam target. Mavis, D.G.; 
Dunham, J.S.; Hugg, J.W.; Glavish, H.F. (Stanford Univ., CA). AIP 
(Am. Inst. Phys.) Conf. Proc.; No. 12, 517-518(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A polarized atomic beam source was used to produce an 
atomic hydrogen beam which was in turn used as a polarized proton 
target. A target density of 2 x 10” atoms/cm® and a target polariza- 
tion of 0.37 without the use of rf transitions were measured. These 
measurements indicate that a number of experiments are currently 
feasible with a variety of polarized target beams. 


43962 Cryostat with a large cooling power for polarized target. 
Fukushima, M.; Horikawa, N.; Kajikawa, R. (Nagoya Univ., Japan). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 519-520(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A new cryostat with a tube-in-tube type heat exchanger and a 
helical tube *He condenser was constructed to satisfy the large 
cooling power and the quick normal operation required in the ES 
experiment. The cryostat is able to reach a stable operation within 
two hours from the precooling with the liquid nitrogen and has a 
cooling power of 200 mW at 0.5 K and 400 mW at 0.6 K. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 43941 


43963 (BNL—50638) Small momentum width beams in ISA- 
BELLE: a useful feature for experiments. Humphrey, J.W.; Month, 
M. (Brookhaven National Lab., Upton, N.Y. (USA)). 7 Feb 1977. 
Contract EY-76-C-02-0016. 3p. Dep. NTIS, PC A02/MF AO1. 

The energy width of beams in proton storage rings is an 
adiabatic invariant and, therefore, only a weak function of energy. 
For low current stacks, small momentum width beams are therefore 
possible. It is found that under conditions of reduced luminosities, 
the rms full width of the momentum distribution of the beams in 
ISABELLE is in the region of 5 to 20 MeV. It is interesting that for 
electrons, the energy width of the beams is determined by the 
balance of radiation damping and quantum fluctuations and is, in 
fact, a strong function of energy. A comparison with e* e~ colliding 
beams is made, showing that fine energy resolution is unique to 
proton machines in the high-energy regime. The limitations on the 
energy width attainable due to the interaction of the beam with high 
frequency beam induced longitudinal fields are also considered. 


43964 Polarization experiments at PEP. Miller, D. (Northwest- 
ern Univ., Evanston, IL). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
359-363(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A brief description is given of the e*e~ polarization experi- 
ments at the PEP Storage Rings and SPEAR. The stability of the 
induced spin alignment in the presence of perturbing fields associat- 
ed with real storage ring operation is discussed. (PMA) 


43965 Instability of a bunched proton beam interacting with an 
ion wake. Dikanskii, N.S.; Parkhomchuk, V.V.; Pestrikov, D.V. 
(Institute of Nuclear Physics, Siberian Branch, Academy of Sciences 
of the USSR, Novosibirsk). Sov. Phys. - Tech. Phys. (Engl. Transl.); 
21: No. 12, 1507-1510(Dec 1976). 

The instability of a proton beam interacting with an ion wake 
is analyzed; the ion wave results from ionization of the residual gas 
in a storage ring by protons. The growth rates and stability condi- 
tions are derived. 
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RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 43020, 44665 


43966 Response of plastic scintillator detectors to heavy ions, 
Z<=35, E<=170 MeV. Becchetti, F.D. (Michigan Univ., Ann 
Arbor (USA). Dept. of Physics); Thorn, C.E.; Levine, M.J. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Nucl. Instrum. Methods; 
138: No. 1, 93-104(1 Oct 1976). 

The fluorescent response, L, of plastic scintillators such as 
NE102 has been measured for a variety of heavy ions, Z= 1-35, at 
near-normal incidence with energies ranging from a few MeV to 
over a hundred MeV. The response in general is non-linear with L 
proportional to f(Z, A)Esup(1.6) in the region E/A<15 MeV/amu. 
The light output is best described however, as a function of the ion 
range in the scintillator, R, with L proportional to Zsup(1.22)(R- 
0.04Z), where R is in mg/cm” Such an expression also appears to 
describe the response of other scintillators, such as Nal(T1), for 
heavy ions. Scintillation efficiency, dL/dE, and specific fluores- 
cence, dL/dx, have been deduced from the plastic scintillator data. 
These quantities do not appear to be simple functions of the ion 
energy loss, dE/dx. The results can be described using simple 
models which include the effects of secondary electrons, however. 


43967 Radiation detection system. Nelson, M.A.; Davies, T.J.; 
Morton, J.R. III. (to Energy Research and Development Adminis- 
tration). US Patent 3,984,332. 5 Oct 1976. Filed date 7 Jul 1975. 6p. 

PAT-APPL-593,408. 

A radiation detection system is described which utilizes the 
generation of Cherenkov light in and the transmission of that light 
longitudinally through fiber optic wave guides in order to transmit 
intelligence relating to the radiation to a remote location. The wave 
guides are aligned with respect to charged particle radiation so that 
the Cherenkov light, which is generated at an angle to the radiation, 
is accepted by the fiber for transmission therethrough. The Cheren- 
kov radiation is detected, recorded, and analyzed at the other end of 
the fiber. 9 claims, 2 figures. 


43968 Combination neutron-gamma ray detector. Stuart, T.P.; 
Tipton, W.J. (to Energy Research and Development Administra- 
tion). US Patent 3,988,586. 26 Oct 1976. Filed date 24 Jun 1974. 6p. 

PAT-APPL-589,807. 

A radiation detection system capable of detecting neutron and 
gamma events and distinguishing therebetween is described. The 
system includes a detector for a photomultiplier which utilizes a 
combination of two phosphor materials, the first of which is in the 
form of small glass beads which scintillate primarily in response to 
neutrons and the second of which is a plastic matrix which scintil- 
lates in response to gammas. A combination of pulse shape and pulse 
height discrimination techniques is utilized to provide an essentially 
complete separation of the neutron and gamma events. 12 claims, 5 
figures. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 44136 


HIGH ENERGY PHYSICS INSTRUMENTATION 


43969 (ORNL/TM—S5619) CALOR: a Monte Carlo program 
package for the design and analysis of calorimeter Gabriel, 
T.A.; Amburgey, J.D.; Bishop, B.L. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1977. Contract W-7405-ENG-26. 3lp. Dep. 
NTIS $4.00. 

CALOR is a Monte Carlo program package, written in 
FORTRAN IV, that is designed to assist experimentalists in evaluat- 
ing and analyzing different types of calorimeter systems that are used 
in many high-energy physics experiments to determine the energy 
and direction of incident hadrons, leptons, and photons. This code 
package is intended to be used with the code package HETC, which 
supplies needed information on the transport of hadrons and on the 
spatial location of the electromagnetic source energy. Input and 
output for a sample problem are presented. 3 figures, 1 table. 


43970 Novel large-acceptance threshold gas Cherenkov counter. 
Ambats, I.; Hayes, E.R.; Ward, C.E.W.; Romanowski, T.A. (Ar- 
gonne National Lab., Ill. (USA)); Keig, W.E.; Park, D.A.; Swallow, 
E.C.; Winston, R. (Chicago Univ., Ill. (USA). Enrico Fermi Inst.). 
Nucl. Instrum. Methods; 138: No. 1, 61-65(1 Oct 1976). 

A novel design for a threshold gas Cherenkov counter has 
been developed which combines large phase space acceptance, high 
detection efficiency for fast electrons, and high rejection of slower 
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seme The counter consists of an array of compound parabolic 
a collectors with a scintillation hodoscope placed behind them. 

properties of this counter have been investigated by testing a 
unit cell with electrons, muons and protons. Results of these tests 
and the design of the counter are discussed. 


43971 Large pressurized Cherenkov counter. Bowden, G.B.; 
Field, R.C.; Lewis, R.A.; Hoard, C.T.; Skarpaas, K. (Stanford 
Linear Accelerator Center, Calif. (USA)); Baker, P. (Imperial Coll. 
of Science and Technology, London (UK)). Nucl. Instrum. Methods; 
138: No. 1, 77-83(1 Oct 1976). 

The design, construction, and operation of a large Cherenkov 
hodoscope are described. The radiator is a reon-12 at a 
pressure between one and four atmospheres and with a length of 293 
cm. The primary mirror is arranged in ten segments covering an area 
of 275cm x 140cm, or, with reduced radiator length, twelve seg- 
ments with an area of 330cm x 140cm. Wavelength shifter (pTP) is 
used on the pressure windows at the photomultiplier tubes. 


43972 External muon identifier for the Fermilab 15 ft bubble 
chamber. Cence, R.J.; Harris, F.A.; Parker, S.I1.; Peters, M.W.; 
Peterson, V.Z.; Stenger, V.J. (Hawaii Univ., Honolulu (USA)); 
Lynch, G.; Marriner, J.; Solmitz, F.; Stevenson, M.L. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Instrum. 
Methods; 138: No. 2, 245-254(15 Oct 1976). 

An external muon identifier to aid in the identification of 
muons produced in neutrino interactions in the Fermilab 15 ft bubble 
chamber has been constructed. Details of design and analysis proce- 
dures are discussed. The spatial resolution and efficiency have been 
calibrated using muons regenerated by neutrino interactions in mate- 
rial upstream of the bubble chamber. A formalism to describe the 
statistical significance of muon matches in the identifier is developed 
and tested using tracks from actual neutrino interactions. 


43973 Superheated superconducting suspension as transition radi- 
ation detector. Drukier, A.K. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de Physique des Solides); Yuan, L.C.L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Nucl. Instrum. Methods; 138: No. 2, 213- 
226(15 Oct 1976). 

A new particle detector is described which utilizes a suspen- 
sion of superheated superconducting granules. When irradiated with 
relativistic electrons with energy Esub(e)<2 GeV, the detector 
shows a linear rise of the signal with icle energy. However, for 
electrons with energies 2< Esub(e)<6 GeV the signal is shown to 
increase quadratically with energy. The possibilities of using such a 
transition radiation detector for particle identification and electron 
energy measurement are discussed. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 42349, 42351 


43974 Ionization-chamber smoke detector system. Roe, R.F. (to 
Energy Research and Development Administration). US Patent 
3,987,423. 19 Oct 1976. Filed date 22 Dec 1975. 8p. 

PAT-APPL-643,466. 

This invention relates to an improved smoke-detection system 
of the ionization-chamber type. In the preferred embodiment, the 
system utilizes a conventional detector head comprising a measuring 
ionization chamber, a reference ionization chamber, and a normally 
non-conductive gas triode for discharging when a threshold concen- 
tration of airborne particulates is present in the measuring chamber. 
The improved system is designed to reduce false alarms caused by 
fluctuations in ambient temperature. Means are provided for periodi- 
cally firing the gas discharge triode and each time recording the 
——s voltage required. A computer compares each triggering 
voltage with its predecessor. The computer is programmed to ener- 


gize an alarm if the difference between the two compared voltages is 
a relatively large value indicative of particulates in the measuring 
chamber and to disregard smaller differences typically resulting from 
changes in ambient temperature. 10 claims, 4 figures. 


43975 Microprobe design using a liquid gallium ion source. 
Krohn, V.E.; Ringo, G.R. (Argonne National Lab., Ill. (USA)). Int. 
J. Mass Spectrom. Ion Phys.; 22: No. 3, 307-308(Dec 1976). 

The beam from an EHD ion source using liquid gallium has 
been shown to have a brightness of 1.4 x 10° A cm~*sr~'at 21 kV. A 
microprobe has been designed to operate at 100 kV with a beam 
current of 6. 10-'' A and a spot diameter of 15 nm (or 3.4. 10°'°A 
and 40 nm). 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


43976 (PEM—60) Review summaries of PEM notes published 
from October 1975 through March 1977. Latorre, V.R. (California 
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Univ., Livermore (USA). Lawrence Livermore Lab.). Mar 1977. 
oe W-7405-ENG-48;DNA-EC-301. 11p. Dep. NTIS, PC A02/ 

This Protection Engineering and Management Note presents 
brief summaries of the PEM Note published since October 1975. In 
addition, the titles and authors of all proceeding Notes are included 
for So page The notes are written, edited, or revised and 
published by the Lawrence Livermore Laboratory in connection 
with Subtaks R99QAXEC301 between the Laboratory and the De- 
fense Nuclear Agency. There is a total of 56 PEM Notes listed. 


43977 Carbon resistors as low temperature sensors in low tem- 
perature reactor irradiation experiments. Wehr, G.; Sieber, G.; Boen- 
ing, K. (Technische Univ. Muenchen, Garching (Germany, F.R.). 
Physik-Dept.). Cryogenics; 17: No. 1, 43-45(Jan 1977). 

Several Allen Bradley carbon resistors (type BB, 1/8 W) have 
been irradiated at 4.6 K in a reactor up to a dose of 3 x 10°r gammas 
and 2.5 and 2.0 x 10'* cm~? thermal and fast neutrons respectively. A 
significant change of the R(T) characteristics is observed after 
irradiation and after subsequent annealing. For accurate temperature 
measurements allowance must be made for sufficient radioactivity 
decay time. A calibration procedure which is particularly suitable 
for high precision thermopower experiments is also reported. 


MISCELLANEOUS INSTRUMENTS 
REFER ALSO TO CITATION(S) 43840, 44685 


43978 (SAND—77-0105) Construction and testing of a vaporiza- 
tion calorimeter for assay of radioisotopic samples. Stephens, H.P. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1977. Contract 
EY-76-C-04-0789. 38p. Dep. NTIS, PC A03/MF AOI. 

A laboratory model vaporization calorimeter has been con- 
structed to test the feasibility of this technique for assay of radioiso- 
topic samples. As a result of over 80 experiments, including calibra- 
tions and measurement of Pu-238 radioisotopic power sources, it has 
been found that relative precision of the calorimeter ranges from 
0.24 percent at 3.1 watts to 2.7 percent at 9 mW. The assay time was 
found to decrease with increasing power: from 4.8 hours at 9 mW to 
1.3 hours (including set-up time) at 3.1 watts. As a result of this study 
it appears that the vaporization calorimetry technique provides a 
promising tool for non-destructive assay of radioisotopic samples 
which emit easily absorbed radiations (a,8). Several improvements 
in the design have been noted and will be incorporated into a 
prototype analytical instrument which should have even better per- 
formance characteristics. 


43979 (SAND—77-0177) Development and use of a continuous 
velocity-of-detonation sensor. Harwood, W.D. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Mar 1977. Contract EY-76-C-04-0789. 24p. 
Dep. NTIS, PC A02/MF AO1. 

A device to improve the capabilities for measurement of 
detonation velocity in linear explosive devices has been developed. 
The device provides continuous measurement of the rate of propaga- 
tion over a section of linear explosive somewhat longer than 100 
mm. The use of the device in conjunction with conventional light- 
pipe sensing to generate redundant data is discussed. Estimates of the 
precision of the measuring system are presented. 


43980 (SAND—77-8215) Rapid scan laser linewidth diagnostic 
instrument. Smith, J.R. (Sandia Labs., Livermore, Calif. (USA)). Apr 
1977. Contract EY-76-C-04-0789. 26p. Dep. NTIS, PC A03/MF 
AOl. 

A laser linewidth diagnostic instrument consisting of a Fabry- 
Perot interferometer and a linear diode array is described. The 
instrument is capable of resolving linewidths from 1.0 cm~' to 0.04 
cm~' in the 450 nm to 550 nm spectral range. The device is suitable 
for use with continuous lasers, single-pulse lasers or those with 
repetition rates up to 1000 pulses per second. Pulsewidths as short as 
two nanoseconds may be analyzed. 


43981 High-speed profile measurement with electro-optics. 
Reich, F.R.; Coleman, W.J. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Opt. Eng.; 15: No. 1, 44-47(1976). 

A high-speed profile monitor has been developed for Frank- 
ford Arsenal as an integral part of an automatic 5.56 mm cartridge 
case ammunition inspection system. This profile gaging monitor uses 
a dual measurement station each with solid state linear diode arrays 
and shadow-imaging optics to achieve a throughput rate that ex- 
ceeds 1200 cases/minute with a diameter measurement standard 
deviation better than +- 1.5 x 10~* inch. Fourteen diameters and two 
lengths are measured on each cartridge case by separate gaging 
stations. Length measurements use a snapshot-type optical system 
while diameter measurements require both image tracking of the 
case shadow and scanning operation to get the diameter measure- 
ments from two diode array elements. A mini-computer with a 
direct memory input from the gaging stations provides an engineer- 
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ing unit conversion from the gaging stations and a dynamic accept/ 
reject decision based on minimum accept and maximum accept 
limits. 


43982 Seismic intrusion detector system. Hawk, H.L.; Hawley, 
J.G.; Portlock, J.M.; Scheibner, J.E. (to Energy Research and De- 
velopment Administration). US Patent 3,984,803. 5 Oct 1976. Filed 
date 6 Sep 1967. 8p. 

PAT-APPL-677,047. 

A system for monitoring man-associated seismic movements 
within a control area is described including a geophone for generat- 
ing an electrical signal in response to seismic movement, a bandpass 
amplifier and threshold detector for eliminating unwanted signals, 
pulse counting system for counting and storing the number of 
seismic movements within the area, and a monitoring system oper- 
able on command having a variable frequency oscillator generating 
an audio frequency signal proportional to the number of said seismic 
movements. 8 claims, 5 figures. 


43983 Photomultiplier tube gain regulating system. Johnson, 
W.F. (to Energy Research and Development Administration). US 
Patent 3,988,590. 26 Oct 1976. Filed date 8 Apr 1975. 4p. 

PAT-APPL-566,572. 

This invention relates to an improved system for regulating 
the gain of a photomultiplier tube, and was designed for use with the 
photomultiplier tubes of a GeMSAEC fast analyzer. It has the 
following advantages over the prior system: noise is virtually elimi- 
nated; sample analysis can begin after 3 to 4 revolutions of the rotor; 
fluorescent and light scattering solutions can be used as a reference; 
and the reference solution can be in any cuvette on the rotor. 4 
claims, 1 figure. 


43984 Tank depletion flow controller. Georgeson, M.A. (to 
Energy Research and Development Administration). US Patent 
3,987,815. 26 Oct 1976. Filed date 1 Jul 1975. 6p. 

PAT-APPL-592,485. 

A flow control system includes two bubbler tubes installed at 
different levels within a tank containing radioactive liquid. As the 
tank is depleted, a differential pressure transmitter monitors pressure 
differences imparted by the two bubbler tubes at a remote, shielded 
location during uniform time intervals. At the end of each uniform 
interval, balance pots containing a dense liquid are valved together 
to equalize the pressures. The resulting sawtooth-shaped signal gen- 
erated by the differential pressure transmitter is compared with a 
second sawtooth signal representing the desired flow rate during 
each time interval. Variations in the two signals are employed by a 
control instrument to regulate flow rate. 8 claims, 3 figures. 


43985 Multichannel remotely programmable logic delay system. 
Brown, D.; Greenwood, A.; Pratt, J.C.; Spencer, J.E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nucl. Instrum. Methods; 138: No. 4, 
695-713(15 Nov 1976). 

A remotely programmable logic delay system is described 
consisting of up to 16 independent electronic delays for fast NIM 
pulses - each having a delay capability of 0-101 ns. Each delay can 
be set locally at the delay unit or remotely from a two-wide 
CAMAC unit which permits front-panel manual or computer selec- 
tion of any delay channel and its delay. Individual delay settings 
over the full range show less than a +- 1 ns maximum accumulated 
error from their nominal settings for typical NIM pulse widths down 
to 6 ns fwhm at instantaneous rates up to 50 MHz. Pulse-width 
variations between input and output are less than +- 1 ns for the 
same pulse widths and rates. 


43986 Fermilab magnet mapping system. Yamada, R.; Dinkel, J. 
(Fermi National Accelerator Lab., Batavia, Ill. (USA)); Wojslaw, 
R.J. (Notre Dame Univ., Ind. (USA). Dept. of Physics); Buchanan, 
C.D. (California Univ., Los Angeles (USA). Dept. of Physics). Nucl. 
Instrum. Methods; 138: No. 4, 567-571(15 Nov 1976). 

A magnetic field mapping system for use in large aperture 
magnets is described. The accuracy of the resulting map depends on 
the nature of the field itself; a typical high energy physics spectrom- 
eter magnet is used as an example. This apparatus will measure the 
field integrated along an arbitrary particle trajectory to an accuracy 
of 0.1% or better for most spectrometer magnets. 


43987 Fast successive approximation analog-to-digital converter. 
Gobbur, S.G.; Landis, D.A.; Goulding, F.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Instrum. Methods; 
140: No. 2, 405-406(15 Jan 1977). 

A new scheme has been developed for a 4096-channel (12-bit) 
successive approximation ADC which will allow more rapid coding 
than schemes commonly used at the present time. The allowable bit 
setting time for the major bits has been increased without adding to 
the total coding time. This is accomplished by permitting the initial 
accuracy of the setting of the major bits to be within eight channels. 
Towards the end of the coding time, when the major bits have 
settled, this error is corrected to an accuracy of a fraction of a 
channel. Using this scheme a differential nonlinearity of better than 
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20% has been achieved in the basic encoder with a total coding time 
of 4 us. Applying a 6-bit sliding register (the method of Gatti) to the 
ADE. a differential nonlinearity less than 0.5% results in the com- 
plete ADC. 


43988 Digital deconvolution of a coded image obtained with a 
nonredundant pinhole array. Han, K.S.; Berzins, G.J.; Mason, D.S.; 
Langner, D.G. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Appl. Opt.; 16: No. 5, 
1260-1262(May 1977). 

A coded image or pseudohologram, obtained optically with a 
nonredundant inhole array imaging aperture, was digitized in a 512 
x 512 format. Images were reconstructed digitally. The reconstruc- 


tion scheme, a deconvolution in the Fourier domain, is presented. 
The applicability of this technique to a real-time imaging system is 
discussed. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 42551, 42747 


43989 Automatic control and detector for three-terminal resis- 
tance measurement. Fasching, G.E. (to Energy Research and Devel- 
opment Administration). US Patent 3,988,669. 26 Oct 1976. Filed 
date 15 Aug 1975. 10p. 

PAT-APPL-605,370. 

A device is provided for automatic control and detection in a 
three-terminal resistance measuring instrument. The invention is 
useful for the rapid measurement of the resistivity of various bulk 
material with a three-terminal electrode system. The device main- 
tains the current through the sample at a fixed level while measuring 
the voltage across the sample to detect the sample resistance. The 
three-electrode system contacts the bulk material and the current 
through the sample is held constant by means of a control circuit 
connected to a first of the three electrodes and works in conjunction 
with a feedback controlled amplifier to null the voltage between the 
first electrode and a second electrode connected to the controlled 
amplifier output. An ac oscillator provides a source of sinusoidal 
reference voltage of the frequency at which the measurement is to be 
executed. Synchronous reference pulses for synchronous detectors in 
the control circuit and an output detector circuit are provided by a 
synchronous pulse generator. The output of the controlled amplifier 
circuit is sampled by an output detector circuit to develop at an 
output terminal thereof a dc voltage which is proportional to the 
sample resistance R. The sample resistance is that segment of the 
sample between the area of the first electrode and the third elec- 
trode, which is connected to ground potential. 6 claims, 10 figures. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 43906, 43979 


(MHSMP—68-23) Thermal analysis: analysis for the di- 
phenylamines in PBX 9404. Period covered: October—December 
1968. Quinlin, W.T. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1968. Contract EY-76-C-04-0487. 6p. Dep. 
NTIS, PC A02/MF AO1. 

A procedure is described for the analysis of some of the 
partially nitrated diphenylamines formed during aging of PBX 9404. 
About one gram of sample is extracted with methylene chloride in a 
Soxhlet Extractor. The extract is concentrated and spotted on a 
TLC plate for separation. Following development of the plate, each 
separated spot is taken up in a known volume of ethanol and its 
visible spectrum obtained to determine concentration and subse- 
quently percent. 


43991 (MHSMP—70-126) Analytical applications of liquid chro- 
matography. Period covered: October—December 1970. Quinlin, W.T. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1970. Contract EY-76-C-04-0487. 4p. Dep. NTIS, PC A02/MF AOI. 

Development work on methods of analysis for several HEs 
and HE system components was continued. The column systems 
used were silica gel, alumina and a polyamide resin. Materials studies 
were FEFO, the nitrated pentaerythritols, the diphenylamines, and 
several silicon oils. Efforts will continue on improving techniques 
and systems for the analysis of explosives by liquid chromatography. 
The use of silica gel and gel permeation packings will be investigat- 
ed. 


43992 Effect of acoustic field on the thermal conductivity of 
composite propellants. Ramachandran, L.; Gowariker, V.R. (Vikram 
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Sarabhai Space Centre, Trivandrum (India). Propellant Engineering 
Div.). Propellants Explos.; 1: No. 4, 86-888(Oct 1976). 

5 figs.; 2 tabs.; 7 refs. 

A study is conducted to determine the effect of acoustic field 
on the thermal conductivity of composite propellants based on 
polybutadiene and polyurethane binders. The thermal conductivity 
of the propellant is determined by a specially designed equif:ment. 
The thermal conductivity measurements are made in steady state 
conditions and in an acoustic field of constant amplitude at various 
frequencies ranging from 1 kHz to 6 kHz and at different tempera- 
tures ranging from 30°C to 50°C. The results indicate that the 
thermal conductivites of the composite propellants increase when 
they are subjected to an acoustic field. The data obtained are 
presented in the paper. Since the burning behavior of solid propel- 
lants is influenced also by its thermal conductivity, the present work 
may be of direct relevance in improving upon some of the existing 
burning rate and combustion models. 


43993 General model for the shock initiation of explosives. 
Walker, F.E.; Wasley, R.J. (California Univ., Livermore (USA). 
77 aaa Livermore Lab.). Propellants Explos.; 1: No. 4, 73-80(Oct 
1 " 

3 figs.; 2 tabs.; 32 refs. 

A general model for the shock initiation of explosive reaction 
in chemical explosives is proposed. The model is based on the 
concepts of: 1) the kinetics of decomposition in which ions and free 
radicals produced by the shock wave shear forces initiate chain 
reactions that contribute to and accelerate the decomposition pro- 
duced by the thermally activated molecules; 2) the formation of 
statistically random reaction sites whose number in a specific explo- 
sive is a direct function of the shock pressure as the shock transits 
the explosive; and 3) a critical-energy-fluence requirement for initi- 
ation. This model appears to apply to explosive reaction in gases, 
liquids, and solids. 


NUCLEAR 
REFER ALSO TO CITATION(S) 43976 


43994 (UCRL—50025-77-1, pp 1-5) Underground nuclear test 
diagnostics are improved substantially with a new solid-state imaging 
system, 23 Mar 1977. 

In Electronics Engineering Department quarterly report No. 
1, 1977. 

A high-resolution solid-state imaging system placed within 31 
m of an underground nuclear explosion has successfully recorded a 
single snap picture simulating the explosion, digitized the image, and 
transmitted the resulting data to a DEC PDP-10 computer before 
the advancing shock wave destroyed the camera. Within minutes 
after a shot, the new system allows a picture of the explosion to be 
viewed locally, and the data is ready for detailed analysis at a remote 
data center. 


CIVIL USES 
REFER ALSO TO CITATION(S) 44026 


WEAPONRY 
REFER ALSO TO CITATION(S) 43481, 43482 


43995 (SAND—77-8010) B77 flight test data processing. Hum- 
phrey, R.E.; Holbrook, E.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1977. Contract EY-76-C-04-0789. 88p. Dep. NTIS, PC 
A0S/MF AOI. 

A system of equations which can be used to obtain aerody- 
namic forces and moments, angles of attack and sideslip, and aerody- 
namic coefficients from flight test data obtained from the B77 Flight 
Test Program is presented. In this revision of the earlier report, the 
original system of equations has been extended to present the aero- 
dynamic forces and moments in terms of their components in the 
parachute-fixed coordinate system. In addition, equations are pre- 
sented which describe the aircraft-bomb separation dynamics. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 43476 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 43473 


43996 Changes in high cloud conditions. Himebrook, R.F.; Grif- 
fiths, J.F. (Texas A and M Univ., College Station). Int. J. Environ. 
Stud.; 9: No. 4, 255-256(1976). 

Changes in high cloud (any cirriform or cloud layer above 
20,000 ft. or 6.1 km) were analyzed by comparing data from 1966 to 
70 to 1950 to 54 for eight cities in the United States. Six stations 
showed increases in high cloud while two had minor decreases. 
Areas with yee increases (comparing 1966 to 70 to 1950 to 
54) have the following characteristics: increased jet traffic; strong 
upper air flow; and high-cloud coverage of less than half of the sky. 
The largest increases in high clouds occurred in the late afternoon. 
Also, increases were noted when there were either no low clouds or 
considerable low cloudiness. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 42410, 42411, 42597, 43812, 
44027, 44038, 44047, 44058, 44087, 44146 


43997 (BNL—21040(Rev.)) Chemical speciation of sulfate emis- 
sions from catalyst-equipped automobiles under ambient conditions. 
Tanner, R.L.; Newman, L. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Feb 1976. Contract EY-76-C-02-0016. 17p. Dep. NTIS, PC 
A02/MF AO1. 

Airborne particles samples were obtained on treated quartz 
filters during five days of the GM Sulfate Dispersion Experiment 
and analyzed for total acidity, sulfuric acid, ammonium, soluble 
sulfate (two methods), total sulfur and nitrate. From the resultant 
data the roadside impact from sulfate emissions by the observed fleet 
of catalyst-equipped autos is calculated to be in the range 3-6 pg/m*, 
probably all in the form of sulfuric acid. This particulate sulfuric 
acid emission is apparently neutralized by ambient ammonia with a 
half-life of tens of seconds with the rate dependent on the ambient 
ammonia concentration. Experimental examples of sulfuric acid 
impact; ammonia-neutralized sulfate impact; and partially neutralized 
sulfate impact at 30 meters or 100 meters downwind from the 
roadway are cited. 


43998 (CONF-770209—6) Walker Branch Watershed element 
cycling studies: collection and analysis of wetfall for trace elements 
and sulfate. Lindberg, S.E.; Turner, R.R.; Ferguson, N.M.; Matt, D. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 33p. Dep. NTIS, PC A03/MF AO1. 

From Lake Jackson watershed study) description of sites, 
methodology and scope of research; Edgewater, Maryland, United 
States of America (USA) (28 Feb 1977). 

A precipitation sampling network designed specifically to 
optimize sample collection and handling for trace analysis was 
established at Walker Branch Watershed (WBW), Tennessee, to 
measure the atmospheric input of trace elements. The network 
consists of 6 rain activated wetfall collectors of the AEC-HASL 
design which have been modified in order to minimize trace element 
contamination. Wetfall has been collected through a combination of 
event and continuous sampling at 4 throughfall, 1 ground level 
incident, and 1 above canopy incident precipitation sites. Trace 
metal analyses were performed by graphite furnace atomic absorp- 
tion spectroscopy without preconcentration to reduce the chance of 
contamination. Sulfate-S was determined by a modified methylthy- 
mol blue technique. Both methods are applicable to trace level 
rainwater analysis. Preliminary data for water year 1975-76 yielded 
weighted mean concentrations (and coefficients of variation) for Cd, 
Pb, Zn, and SO,-S in incident precipitation as 0.89 (108 percent), 1.5 
(97 percent), 5.5 (54 percent), 7.1 (111 percent), and 840 (48 percent) 

g/1, respectively. For storm events spatial effects on incident and 
throughfall rain chemistry were significant. Temporal effects on 
chemistry were also significant at some incident and throughfall 
sites. In comparison with published trace element concentrations in 
rain, the levels at WBW were closer to those measured at rural and 
remote forested locations than those observed near industrial or 
urban centers. 


43999 (EPA—450/1-76-002) National air quality and emissions 
trends report, 1975. Hunt, W.F. Jr. (ed.). (Environmental Protection 
Agency, Research Triangle Park, N.C. (USA)). Nov 1976. 62p. 
Environmental Protection Agency, Research Triangle Park, NC. 

In this report the change in the number of people exposed to 
air quality levels above the National Ambient Air Quality Standards 
(NAAQS) is emphasized. Changes in population exposure to air 
quality levels are discussed for two selected areas: the New York- 
New Jersey-Connecticut Air Quality Control Region, accounting for 
17 million people, and the Los Angeles Air Basin, accounting for 8 
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million people. In the New York-New Jersey-Connecticut Study, 
emphasis was focused on the change in population exposed to total 
suspended particulate levels above the NAAQS. Changes in the 

pulation exposed to ozone and nitrogen dioxide levels above the 

AAQS were stressed in the Los Angeles study. Based on data 
collected at approximately 1800 monitoring sites, the estimated 
number of people in the nation exposed to total suspended particu- 
late levels in excess of the annual primary standard decreased from 
73 million in 1970 to 49 million in 1974. This improvement indicates 
that 24 million fewer people were exposed to levels above the 
standard. 


44000 (HASL—318, pp I.77-1.89) Airstream air sampling pro- 
gram: P-system validation experiments. Leifer, R.; Glenn, R.; Krey, 
P.; Lagomarsino, R.; White, C. 1 Apr 1977. 

In Health and Safety Laboratory environmental quarterly, 
December 1, 1976—March 1, 1977. 

A series of experiments were performed to test the validity of 
CCI3F data obtained from the gas sampling P-system in a WB-57F 
aircraft. Whole air samples collected at high altitudes were analyzed 
for CCl;F and compared with pressurized samples collected at the 
same altitude. The results of these experiments indicate there is no 
degradation of CClsF as it passes through the P-system and the 
aircraft gas sampling system provides accurate gas samples for 
CCIsF analysis. 


44001 (LBL—5998) Review of air quality modeling techniques. 
Volume 8. Rosen, L.C. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jan 1977. Contract W-7405-ENG-48;CSERCDC-4- 
0123. 47p. Dep. NTIS, PC A03/MF AOI. 

Air transport and diffusion models which are applicable to 
the assessment of the environmental effects of nuclear, geothermal, 
and fossil-fuel electric generation are reviewed. The general classifi- 
cation of models and model inputs are discussed. A detailed examina- 
tion of the statistical, Gaussian plume, Gaussian puff, one-box and 
species-conservation-of-mass models is given. Representative models 
are discussed with attention given to the assumptions, input data 
requirement, advantages, disadvantages and applicability of each. 


44002 (PB—255242) SO? control plan analysis for Kennecott 
Copper Corporation, Utah division. Final report. Weisenberg, I.J. 
(Pacific Environmental Services, Inc., Santa Monica, Calif. (USA). 
Environmental Engineering Dept.). Dec 1974. Contract EPA-68-02- 
1354. 24p. NTIS $3.50. 

Contents: Background and Summary; Approaches and Alter- 
natives; Special Considerations--(Factors affecting efficiency, Com- 
bining plants 6 and 7 to form a double-contact system, Reliability of 
double- versus single-contact plant); Cost; Meeting with Kennecott 
Copper Corp., Utah Copper Division, Salt Lake City, Utah to 
Review Acid Plant Plans. (GRA) 


44003 (PB—256651) Development of an urban air quality simula- 
tion model with compatible raps data. Volume I. Final report, 1 Jul 
1974—30 May 1975. Shir, C.C.; Shieh, L.J. (International Business 
Machines Corp., San Jose, Calif. (USA). Research Lab.). May 1975. 
Contract EPA-68-02-1833. 152p. NTIS $6.75. 

See also Volume 2, PB—256652. 

An advanced generalized urban air quality model (IBMAQ-2) 
is developed based on the theory utilized in an existing model 
(IBMAQ-1) as prescribed in Ref. 1. The model, based on numerical 
integration of the concentration equation, computes temporal and 
three-dimensional spatial concentration distributions resulting from 
specified urban point and area sources by using NEDS (National 
Emission Data System) and simulated RAMS (Regional Air Moni- 
toring System) data. The UTM (Universal Transverse Metric) co- 
ordinates are used in all geographical, source emission, and monitor- 
ing data. A new method to incorporate point sources into the grid 
computtion is developed by using a Lagrange trajectory method. 
Many model options are provided which enable users to study 
conveniently the significant effects which these options have on the 
final concentration distributions. The program description is includ- 
ed to provide a guide for users. The program is constructed in a 
modular form which allows users to change or improve each compo- 
nent conveniently. The input auxiliary model, which processes geo- 
fn source emission, and monitoring data, is also included. 

A 


44004 (PB—256652) Development of an urban air quality simula- 
tion model with compatible raps data. Volume II. Final report, 1 Jul 
1974—30 May 1975. Shir, C.C.; Shieh, L.J. (International Business 
Machines Corp., San Jose, Calif. (USA). Research Lab.). May 1975. 
Contract EPA-68-02-1833. 186p. NTIS $7.50. 

See also Volume 1, PB—256651. 

Contents: Main Program Listing; Auxiliary Program “isting; 
Input Data Listing; Output Samples; Report of IBMAQ-1; Finite 
Difference Scheme for the Horizontal Advection Terms of the 
Concentration Equation. (GRA) 


44005 (PB—256688) Coding manual for the quality assurance 
performance audit for aerometric data. Rhodes, R.C.; Fair, D.H. 
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(Environmental Protection Agency, Research Triangle Park, N.C. 
(USA). Environmental Monitoring and Support Lab.). Jan 1976. 
25p. (EPA—600/4-76/006). NTIS $3.50. 

Appendix A of Guideline Document OAQPS 1.2-020, ‘Guid- 
ance for Decentralization and Continued Operation of the NASN,’ 
provided instructions for performing quality assurance nen 
audits for the National Air Surveillance Network. is coding 
manual furnishes detailed coding instructions to those who perform 
the audits and record the data for transmittal to EPA. (GRA) 


44006 (PB—256726) Environmental impact studies of the Navajo 
and Kaiparowits Power Plants. Annual report No. 4, 1 Jun 1974—31 
May 1975. Gaud, W.S.; States, J.S.; Blinn, D.W.; Janness, M.L; 
Davey, J.R. (Salt River Project, Phoenix, Ariz. (USA); Northern 
Arizona Univ., Flagstaff (USA); Southern California Edison Co., 
Rosemead (USA)). 31 May 1975. 180p. (NAU/EIS—75-001). NTIS 
. 


$7.50. 

See also PB—242847. Prepared in cooperation with Salt 
River Project, Phoenix, Ariz., and Southern California Edison Co., 
Rosemead. 

During the fourth year of study, field investigations were 
concentrated at 8 study sites in the vicinity of Page, Arizona. The 
central purpose of this study was twofold: (1) to determine what 
effects effluent from power plant operation would have on the 
ecosystems; and, (2) to determine whether those effects would be 
ecologically significant. A monitoring program was initiated to 
determine natural patterns of change. Plant abundance was greatest 
in the spring when soil moisture levels were also highest. Much 
variability probably resulted from variations in microclimate. 
Changes in the dynamics of small mammal populations were clearer 
and were possibly strongly influenced by green vegetation growth 
and preceding rainfall amounts. A ssenalene for determining the 
best combination of factors for revegetation success is being devel- 
oped. Annual primary production in the desert grassland has been 
determined. The behavior of desert soils under exposure to simulated 
effluent is discussed. The response of Lake Powell diatoms to in situ 
exposure to mercury was evaluated and compared to laboratory 
experiments reported earlier. (GRA) 


44007 (PB—257040) The Environmental Protection Agency 
Northern Great Plains ambient air monitoring network. Volume I. 
Summary. Final report, Sep 1974—Sep 1975. Elfers, L. (PEDCO- 
Environmental, Cincinnati, Ohio (USA)). Nov 1975. Contract EPA- 
68-02-1375. 179p. NTIS $7.50. 

See also Volume 2, PB—257041. 

This report summarizes the installation, operation, mainte- 
nance, and results of a 22-station ambient air monitoring network in 
the coal-rich Northern Great Plains area of eastern Montana, north- 
eastern Wyoming, and western North and South Dakota. Sampling 
of ambient concentrations of total suspended particulates, SO2, NO, 
NO2, and trace elements were conducted during the twelve-month 
period, September 1974 through August 1975. Volume I discusses 
the air quality network and summarizes the results of the data 
collection. (GRA) 


44008 (PB—257041) The Environmental ProtectionAgency 
Northern Great Plains ambient air monitoring network. Volume II. 
Detailed data listing. Final report, Sep 1974—Sep 1975. Elfers, L. 
(PEDCO-Environmental, Cincinnati, Ohio (USA)). Nov 1975. Con- 
tract EPA-68-02-1375. 197p. NTIS $7.50. 

See also Volume 1, PB—257040. 

A two-volume report summarizes the installation, operation, 
maintenance, and results of a 22 station ambient air monitoring 
network in the coal rich Northern Great Plains area of eastern 
Montana, northeastern Wyoming and western North and South 
Dakota. Volume 2 contains a detailed listing of the data obtained on 
(on _— particulates, SO2, NO, NO2 and trace elements. 


44009 (PB—257104) The application of EPA method 6 to high 
sulfur dioxide concentrations. Final report. Knoll, J.E.; Midgett, M.R. 
(Environmental Protection Agency, Research Triangle Park, N.C. 
(USA). Environmental Monitoring and Support Lab.). Jul 1976. 25p. 
(EPA—600/4-76/038). NTIS $3.50. 

The application of EPA test method (M-6) to the analysis of 
higher sulfur dioxide concentrations than had previously been em- 
ployed has been studied. The use of prepared gas mixtures showed 
that the method is efficient for the measurement of gaseous sulfur 
dioxide in concentrations of up to 80,000 mg/m. The investigation 
also showed no evidence of retention of significant quantities of 
sulfur dioxide in the isopropyl alcohol bubbler or of the production 
of sulfur compounds that are insensitive to barium-thorin analysis. 
When multiple impinger trains were employed, analysis of individual 
impinger contents showed that more than 99% of the sampled sulfur 
dioxide was collected in the first two — even at the higher 
concentration, except when sufficient sample was collected to de- 
plete the hydrogen peroxide in the absorbing solutions or when 
excessively high flow rates were used. These results contradict 
earlier reports that Method 6 suffers from a negative bias at high 
sulfur dioxide concentrations. (GRA) 
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44010 (PB—257146) Proceedings of the stationary source com- 
— symposium. Volume III. Field testing and surveys. Environ- 

protection series. (Environmental Protection 
yan Research Triangle Park, N.C. (USA). Industrial Environ- 
mental Research Lab.). Jun 1976. 476p. (EPA—600/2-76/152c). 
NTIS $12.50. 

See also Volume 2, PB—256321. 

Contents: The effect of combustion modification on pollutants 
and equipment performance of power generation equipment; Analy- 
sis of gas-, oil-, and coal-fired utility boiler test data; Influence of 
combustion modifications on pollutant emissions from industrial boil- 
ers; Systems evaluation of the use of low-sulfur western coal in 
existing small- and intermediate-sized boilers; A survey of emissions 
control and combustion — data in industrial process heating; 
POM (Polycyclic Organic Matter) and particulate emissions from 
small commercial stoker-fired boilers; Concluding remarks. (GRA) 


44011 (PB—257165) Regional air pollution study: gas chromato- 
graphy laboratory operations. Final report. Jones, A.C.; Mindrup, 
R.F. Jr. (Rockwell International Corp., Creve Couer, Mo. (USA). 
Air Monitoring Center). Jul 1976. Contract EPA-68-02-1081. 125p. 
NTIS $5.50. 

The Regional Air Pollution Study (RAPS) is collecting data 
on a regional scale for the evaluation and further development of air 
quality simulation models. A gas chromatography laboratory is 
operated to provide analyses for selected pollutants required to fully 
assess various submodels included in air quality simulation models. 
Hydrocarbons and other components of the atmosphere are analyzed 
in support of such studies as: (1) evaluation and development of 
submodels concerned with photo-oxidation reactions and transfor- 
mations in the atmosphere; (2) evaluation of emissions inventory 
submodels; (3) tracking plumes; and (4) relationship between grid 
area measurements and grid point measurements. Specifically, atmo- 
spheric samples were analyzed for C1-C10 hydrocarbons, CO, NO 
+ NO2, and total hydrocarbons. Additionally, analytical procedures 
were — and made operational for SO2, SF6, fluorocarbon -11, 
and fluorocarbon -12. The report describes the preparations and 
operations of a gas chromatography laboratory for analysis of atmo- 
spheric samples. The report includes a work plan, chromatographic 
sampling and analysis schemes, quality assurance tests, and air 
sample bag storage and contamination tests. (GRA) 


44012 (PB—257505) National emissions report (1973): national 
emissions data system (NEDS) of the aerometric and emissions report- 
ing system (AEROS). Annual . (Environmental Protection 
Agency, Research Triangle Park, N.C. (USA). Office of Air Quality 
Planning and Standards). May 1976. 446p. (EPA—450/2-76/007). 
NTIS $11.75. 

See also PB—235748. 

The National Emissions Report summarizes annual cumula- 
tive estimates of source emissions of five criteria pollutants: particu- 
lates, sulfur oxides, nitro77en oxides, hydrocarbons, and carbon mon- 
oxide. Source emissions data are reported to the U.S. Environmental 
Protection Agency. Summary data are presented for the nation as a 
whole, for individual states, and for Air Quality Control Regions and 
individual interstate portions thereof. The data compilations result 
from the operations of the National Emissions Data System (NEDS). 

A) 


44013 (PB—257543) Continuous measurement of sulfur in submi- 
crometric aerosols. Report for Jun 1974—Jun 1975. Durham, J.L.; 
Wilson, W.E.; Bailey, E.B. (Northrop Services, Inc., Research Tri- 
angle Park, N.C. (USA); Environmental Sciences Research Lab., 
Research b ¢? Park, N.C. (USA)). Aug 1976. 22p. (EPA—600/ 
3-76/088). NTIS $3.50. 

Prepared in cooperation with Northrop Services, Inc., Re- 
search Triangle Park, N.C. 

A method is described for measuring continuously the total 
sulfur in submicrometric aerosols suspended in air containing sulfur 
dioxide. The aero-colloid is passed through a tube coated internally 
with lead dioxide. The gaseous sulfur dioxide diffuses to the surface 
of the tube and reacts irreversibly to form lead sulfate. The aerosol is 
not significantly removed in the tube. The total sulfur in the aerosol 
is determined by a hydrogen-air flame photometric detector. A 
sulfur balance has been demonstrated for the sulfur dioxide-ozone 
olefine reaction system, which produces aerosols containing sulfur. 
(GRA) 


44014 vo—-ene ar procedures manual: Level 1. En- 
vironmental assessment. Final report. Hamersma, J.W.; Reynolds, 
S.L.; Maddalone, R.F. o RW Systems Group, Redondo Beach, 
Calif. (USA)). Jun 1976. Contract EPA-68-02-1412. 147p. (TRW— 
24916-6040-RU-00). NTIS $6.00. 

See also PB—265697. 

The manual gives Level 1 procedures (recommended by 
Industrial Environmental Research Laboratory--Research Triangle 
Park) for personnel experienced in collecting and analyzing samples 
from industrial and energy producing processes. The phased envi- 
ronmental assessment strategy provides a framework for determining 
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industry, process, and stream priorities on the basis of Fa. 
sampling and analysis technique. (Level | is a screening phase 
characterizes the pollutant potential of process influent and effluent 
streams.) The manual is divided into two major sections: sampling 
procedures and analytical procedures. The sampling section is fur- 
ther divided into five chapters: fugitive emissions, gases, aerosols, 
liquids (including slurries), and solids. The analytical section is 
(GRA) into three chapters: inorganic, organic, and bioassays. 
A 


44015 (Y/UB—7) United States Energy Research and Develop- 
ment Administration, Puducah Gaseous Diffusion Plant. Environmen- 
tal monitoring report, calendar year 1976. (Paducah Gaseous Diffu- 
sion Plant, Ky. (USA)). 1 May 1977. Contract W-7405-ENG-26. 30p. 
Dep. NTIS, PC A04/MF A0O1. 

Air, wat-r, soil and grass in the vicinity of the Paducah 
Gaseous Diffusion Plant were continuously or periodically sampled 
during 1976 at various locations. Analyses for materials known to be 
in plant effluents were made to provide effluent control information 
and to determine compliance with applicable air and water quality 
standards. Two of the steam plant boilers were reconverted to coal/ 
air firing due to the energy crisis. Particulates are removed from the 
stack gas by mechanical collectors which are about 80 percent 
efficient. A project is under way to fully meet particulate emission 
standards by the installation of electrostatic precipitators. Compli- 
ance with sulfur oxide emission standards is planned by the procure- 
ment and use of low sulfur coal. A project to upgrade the incinerator 
scrubber to meet particulate emission limitations is almost complete. 
The incinerator has not been operated since 1974 because visible 
emissions appeared to violate opacity standards. Air analyses for 
radioactivity indicated concentrations at each offsite sampling sta- 
tion averaged less than one percent of the applicable Radioactivity 
Concentration Guide. Offsite analyses for fluorides in grass met the 
Kentucky air quality requirements. The Kentucky one week stan- 
dard for airborne gaseous HF was exceeded eight times during 1976 
at the offsite sampling location nearest the plant (sample point BN). 
Analyses at the other five offsite sampling stations indicated compli- 
ance with airborne fluoride limits. 


44016 (ORNL-tr—4335) Growth disturbances of agricultura! 
products under the influence of flyash from electric power plants. 
Petrikova, V. Translated from Agrochemia; 10: No. 8-9, 249- 
254(1970). —- Dep. NTIS, PC A02/MF AO1. 

The effect of fresh flyash from the Opatovice power plant 
was investigated in 20 agricultural crops in experimental pots. The 
results were supplemented and verified by an investigation of the 
residual effects of flyash in two consecutive crops. It was found that 
the presence of fresh flyash in the soil causes the most_severe 
reaction, accompanied by a reduction in yield, in lucerne, flax and 
poppy. The vetches, with the exception of beans, are generally more 
sensitive to the flyash compared to the group of grains and grasses. 
Little damage occurred in sunflower and mustard plant, while 
tobacco did not exhibit any symptoms of damage. The characteristic 
anomalies on the leaves, and sometimes on the entire plant do not 
disappear (although they are somewhat reduced) even in the sixth 
crop (lucerne), i.e., after a long contact time of the flyash with the 
soil, but, as a rule, they do not exhibit any negative effect on the 
level of the yield. 


44017 Electrostatic dust separator. Ellingen, K. (to Kloeckner- 
Humboldt-Deutz A.G.). German(FRG) Patent 2,460,962/A/. 1 Jul 
1976. 11p. (In German). 

2 figs. 

The invention deals with an electrostatic dust collector with 
spray and precipitating electrodes arranged at a distance to one 
another essentially vertically in a casing, between which the dust- 
contained gases are 


44018 Surface depletion model for deposition from a Gaussian 
plume. Horst, T.W. (Battelle Pacific Northwest Labs., Richland, 
WA). Contract AT(45-1)-1830. Atmos. Environ.; 11: No. 1, 41- 
46(1977). 

When the atmospheric diffusion of a material is described by 
the usual Gaussian plume model, dry deposition of the contaminant 
onto the underlying surface is commonly accounted for by appropri- 
ately reducing the source strength, as originally proposed by Cham- 
berlain. A more realistic model is re which selectively 
depletes the Gaussian plume in the vicinity of the deposition surface 
rather than throughout the vertical extent of the plume as done in 
the source depletion model. This improved model is used to show 
that the source depletion model consistently overpredicts the surface 
air concentration and the deposition at downwind locations close to 
the source and, as a consequence, is biased in the opposite sense for 
locations far from the source. At all distances from the source, the 
source depletion model overestimates the total deposition between 
source and receptor and consequently underpredicts the amount of 
remaining airborne material. Quantitative comparisons are shown to 
aid the user in choosing, for his particular circumstances, between 
the less accurate source depletion model and the computationally 
more complex surface depletion model. 
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44019 Characterization of steady wind incidents for air quality 
management. Gorr, W.L. (Ohio State Univ., Columbus); Dunlap, 
R.W. Atmos. Environ.; 11: No. 1, 59-64(1977). 

Investigation of ambient SO, data from Pittsburgh, Pennsyl- 
vania shows that most violations of the 24- and 3-h air quality 
standards are due to point sources of emissions and occur during 
high and steady winds, not atmospheric stagnations. A criterion for 
identifying such periods of adverse winds is empirically derived and 
applied, and results pertinent to air quality management are dis- 
cussed. 


44020 Some measurements of the vertical distribution of ozone in 
the atmospheric boundary layer. van Dop, H.; Guicherit, R.; Lanting, 
R.W. (Royal Netherlands Meteorological Inst., De Bilt). Atmos. 
Environ.; 11: No. 1, 65-71(1977). 

Vertical profile measurements of ozone up to 3000 m have 
been made from an aircraft, and, recently, up to 200 m by observa- 
tions from a meteorological mast. The flights, which were made 
under conditions favorable to the occurrence of photochemical 
ozone production, all show an ozone maximum varying from 190 to 
440 yg m~* In all cases an upper air inversion was present between 
700 and 2000 m above which the ozone concentration decreased 
more or less sharply. The mast measurements which started in April 
1975 have revealed that ozone concentrations increased with height 
under nearly all circumstances. It was observed that often surface 
ozone concentrations were not representative of the amount of 
ozone in the boundary layer. Two situations were selected for which 
advection of ozone was assumed to be negligible: one during day- 
time, under unstable conditions, and one during evening and early 
night, under slightly stable to very stable conditions. The ozone flux 
was found to be 0.09 yg m~*s~' in the first case. In the second case 
the flux varied from 0.30 to 0.13 yg m~?s~' depending on the height. 
In the latter case the ozone eddy diffusivity could be determined, 
being 0.07 and 0.42 m?s~' at 5 m and 88 m respectively. The 
calculations were made assuming a negligible ozone production. The 
ozone destruction processes were restricted to ground level. The 
calculated deposition velocity was found to be 0.13 cm s~*. 


44021 Effect of atmospheric SO. photochemistry upon observed 
nitrate concentrations in aerosols. Harker, A.B.; Richards, L.W.; 
Clark, W.E. (Rockwell International, Thousand Oaks, CA). Atmos. 
Environ.; 11: No. 1, 87-91(1977). 

In this study, x-ray photoelectron m cgpeor peed was used to 


observe the relationship between the nitrate and sulfate content of 
photochemically formed aerosol particles which were produced by 
exposing initially particle-free ambient air in a 14 m°® transparent 
Teflon chamber to sunlight with various amounts of NO2, SO2, and 
CsHe added to the reaction mixture. It was observed that the 
photochemical oxidation of SO. to SO,” decreased the amount of 
nitrates present in the aerosol significantly below that observed in 
the absence of SOz. It was also found that nitrate could be removed 
from an aerosol sample on a glass fiber filter by passing air with 
sulfate-containing aerosols through the filter. These observations 
indicate that H2SO, formed from the photochemical oxidation of 
SO: in the reaction chamber released NO3~ from the surface of the 
aerosol particles, probably in the form of HNOs. An examination of 
analyses of ambient aerosols from the Los Angeles area showed a 
number of cases where a similar inverse relationship between partic- 
ulate sulfate and nitrate content existed. 


44022 Device to eliminate erroneous output in cyclic chemilu- 
minescent nitrogen dioxide monitoring. van de Wiel, H.J. (National 
Inst. of Public Health, Bilthoven, Netherlands). Atmos. Environ.; 11: 
No. 1, 93-94(1977). 

The NOs signal of a current cyclic chemiluminescent monitor 
is seriously affected by changes of the NO concentration within one 
cycle. A device is described to eliminate this. Instead of successive 
sampling for NO and NO/sub x/ immediately followed by analysis, 
sampling is done in the NO part of the cycle for both measurements. 
Transportation of the NO/sub x/ sample is delayed until the NO 
measurement has been finished. The NOz signal of a cyclic chemilu- 
minescent instrument, modified in this way, showed a maximum 
deviation of 3 percent with respect to any instantaneous changes in 
NO concentration. 


44023 Analyses of atmospheric extinction data obtained by as- 
tronomers. I. A time-trend analysis of data with internal accidental 
errors obtained by four observatories. Taylor, B.J.; Lucke, P.B.; 
Laulainen, N.S. (Univ. of Washington, Seattle). Atmos. Environ.; 11: 
No. 1, 1-20(1977). 

An analysis of astronomical atmospheric extinction data for 
longterm time trends is described. The data have been obtained by 
various observers, using either the broad-band UBV system or 
various narrow-band systems. Only data which permit either calcula- 
tion of internal accidental errors or reasonable guesses concerning 
these errors were used. Data for four observatories—Cerro Tololo 
Interamerican Observatory, Kitt Peak National Observatory, Lick 
Observatory, and McDonald Observatory—have been analyzed. 
Monochromatic atmospheric extinction of the reference wavelengths 


ERA VOL. 2, NO. 18 


of the B and V filters (4417 and 5504 A, respectively) were calculat- 
ed from the data. Least-squares fits to the monochromatic extinction 
for each observatory, using constant and periodic terms and either 
step functions or terms linear with time were also calculated. Assum- 
ing there have been no compensatory trends in local and background 
acrosol, the best values for extinction trends due to background 
aerosol changes during the years 1960 to 1972 were 0.006 +- 0.013 
(rms) and 0.009 +- 0.009 (rms) stellar magnitudes per air mass per 
decade in the blue and yellow wavelength regions, respectively. The 
V extinction trend translates into a mass loading trend (to within a 
factor of 2) of approximately 10 +- 10 yg m~* decade". If typical 
background air has aerosol mass loadings of 10 to 20 wg m~%, the 
stated trend would imply an increase in the background loading of 
50 to 100 percent decade™'. 


Analyses of atmospheric extinction data obtained by as- 
tronomers. II. Seasonal variations in astronomical extinction. Lau- 
lainen, N.S.; Taylor, B.J.; Hodge, P.W. (Univ. of Washington, 
Seattle). Atmos. Environ.; 11: No. 1, 21-27(1977). 

Atmospheric extinction coefficients from 15 observatories 
obtained during the time period 1956 to 1972 were examined. Defi- 
nite seasonal variations in the northern hemisphere with maxima 
occurring during the local summer (June—August) were found. On 
the other hand, the southern hemisphere observatories exhibit very 
little or no seasonal effect, with the exception of two South African 
sites, where a definite late winter (August—October) maximum is 
observed. These latter exceptions may be due to local effects. 


44025 Analyses of atmospheric extinction data obtained by as- 
tronomers. III. Compilation of optical depths for 31 observatory sites. 
Laulainen, N.S. (Univ. of Washington, Seattle). Atmos. Environ.; 11: 
No. 1, 29-33(1977). 

A compilation of mean visual atmospheric extinction (550 nm) 
above 31 observatory sites during the period 1950 to 1972 is present- 
ed and their apparent dependence on altitude is discussed. The 
extinction values found above maritime sites are generally quite low 
and are compatible with reported light scattering measurements at 
background locations. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 44015, 44038, 44047, 44054, 44134 


44026 (EMSL-LV—S539-8) Off-site radiological safety program 
for Project Rulison flaring, Phase III. Boysen, G.A. (Environmental 
Protection Agency, Las Vegas, Nev. (USA). Environmental Moni- 
toring and Support Lab.). Nov 1976. Contract EY-76-A-08-0539. 
344p. (PNE-R—69). Dep. NTIS, PC A17/MF AOl. 

This report presents the operational procedures and results of 
the off-site radiological surveillance activities conducted during the 
production flaring phase of the Project Rulison program. The only 
radioactivity detected in the off-site area during and following the 
flaring operation was krypton-85 in air and tritium in atmospheric 
moisture, precipitation, natural vegetation, and soil. No levels of 
radioactivity greater that five percent of the U.S. Energy Research 
and Development Administration (ERDA) Manual, Chapter 0524, 
Concentration Guides (CG's) were detected off-site and no levels 
greater than one percent of the CG's were detected at populated 
locations. 


44027 (HASL—318, pp II.1-II.90) HASL fallout program data. 
1 Apr 1977. 

In Health and Safety Laboratory environmental quarterly, 
December 1, 1976—March 1, 1977. 

Tabulations are presented of radionuclide concentrations in 
stratospheric air, radionuclide and stable lead concentrations in 
surface air, and strontium-90 in deposition, milk, diet, and tapwater. 
A bibliography of recent publications related to environmental stud- 
ies is also presented. 


REGULATIONS 


REFER ALSO TO CITATION(S) 43474, 44051 





SEPT. 30, 1977 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


44028 (COO—2307-11) Endangered plant species of the Nevada 
Test Site, Ash Meadows, and Central-Southern Nevada. Beatley, J.C. 
(Cincinnati Univ., Ohio (USA). Dept. of Biological Sciences). Feb 
1977. Contract EY-76-S-02-2307. 81p. Dep. IS, PC A0S/MF 
AOl. 

A total of 15 vascular plant taxa, currently appearing on the 
Endangered Species list, occur in southern Nye County, Nevada, 
and/or adjacent Inyo County, California. It is the purpose of this 
report to record in detail the locations of the plant collections upon 
which the distributions are based, and other information relevant to 
their status as Endangered Species, and to recommend the areas to 
be designated critical habitats. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 42409, 44014 


44029 (PB—256691) Pollutant potential of raw and chemically 
fixed hazardous industrial wastes and flue gas desulfurization sludges. 
Interim report, Jan—Aug 1975. Mahloch, J.L.; Averett, D.E.; Bartos, 
M.J. Jr. (Army Engineer Waterways Experiment Station, Vicks- 
burg, Miss. (USA). Environmental Effects Lab.). Jul 1976. 120p. 
NTIS $5.50. 

This report presents an interim summary of current research 
dealing with the effects of chemical fixation on disposal of hazardous 
industrial waste residues and flue gas desulfurization (FGD) sludges. 
Present research involves both leaching and physical tests of raw 
and chemically fixed industrial wastes and FGD sludges. The intent 
of the study is to examine the potential environmental impact of raw 
sludge disposal and to assess the technical merits of sludge fixation as 
a disposal pretreatment process. Both objectives are being accom- 
plished by leachate testing, which can be evaluated by comparison to 
the raw sludges and by durability testing, which reflects the environ- 
mental stability of the fixed products. Major points of discussion 
within this report are the methods for physical and chemical analy- 
ses, documentation of the various sludge fixation processes, and a 
discussion of physical and chemical data that are presently available. 
Chemical properties related to leachate testing include the descrip- 
tive parameters pH and conductivity, plus the pollutants sulfate and 
copper. (GRA) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 44054 


44030 (BNWL—2140) Thermoluminescent dosimeter (CaF2:Dy) 
measurement of the Hanford environs, 1971—1975. Fix, J.J.; Blumer, 
P.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jan 
1977. Contract EY-76-C-06-1830. 35p. ‘Dep. NTIS $4.00. 

The average external dose rate measured at locations in the 
Hanford environs was 72 mrad/year, based on analysis of thermolu- 
minescent dosimeter data collected from 1971 through 1975. The 
maximum dose observed, 84 mrad/year, occurred approximately 100 
feet north of the Vernita rest stop on Hanford Site property. This 
location is free of pedestrian or vehicular traffic and the increased 
dose is attributed to the greater abundance of naturally occurring 
radionuclides, primarily “°K, at this location. The lowest dose mea- 
sured, 62 mrad/year, occurred at Sunnyside. The dosimeter at this 
location is affixed to a wooden building and the shielding provided 
by the building is expected to account for the lower observed dose. 
The average dose received from naturally occurring radioactivity in 
the Hanford environs was estimated from the external dose measured 
by the thermoluminescent dosimeters and from information available 
in the literature. Terrestrial and cosmic ionizing radiation each 
contribute approximately 36 mrad/year. The neutron component of 
cosmic radiation contributes an additional 0.8 mrad/year or, utilizing 
a quality factor of 8, a dose equivalent of about 6 mrem/year. The 
combination of the terrestrial and cosmic ionizing doses and the 
neutron dose yields an overall estimate of 78 mrem/year due to 
external radiation. The dose received from internally deposited 
radionuclides was estimated from the literature to be 25 mrem/year. 
Therefore, the total radiation dose received from natural causes was 
estimated to be 103 mrem/year. For convenience, as estimate of 100 
mrem/year is suggested 
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S.; Friedman, A.M.; Hines, J.J.; 

Atcher, R.W.; edly CAS Volesky, A. (Argonne National 

a. =» (USA)). 1976. Contract W-31-109-ENG-38. 45p. Dep. 
IS $4.00. 


> ng ll FR rag Migration of plutonium and ameri- 
cium in the lithosphere. 


From Symposium on environmental behavior of actinides; 
pra York, New York, United States of America (USA) (1 Apr 

When radionuclides are stored as wastes either in permanent 
repositories or in waste storage areas, the possibility of escape into 
the environment must be considered. Surface contamination and the 
transport and migration of radionuclides into the lithosphere through 
the agency of water are discussed. Waier in the form of rain will 
inevitably wash contaminants into soils and thence into conducting 
rocks. The migration of radionuclides must follow widely varying 
paths. In porous rocks, water percolates easily under a slight pres- 
sure gradient and rapid movement of large volumes of water can 
result with concommitant transport of large amounts of contaminat- 
ing materials. In relatively non-porous rocks such as Niagara limes- 
tones the transport meets much more resistance and the volumes of 
water conducted are correspondingly reduced. In such situations 
much of the migration of water and its solutes may be through 
cracks and fissures in the rock. Certain strata of rock or rock 
products may be almost impervious to flow of water and by this 
token may be considered to be an especially suitable container for 
long term safe storage of nuclear wastes, particularly if these strata 
are quiescent. A series of investigations was undertaken to examine 
the properties of rocks in acting as a retarding agent in the migration 
of radionuclides. The rocks that are discussed are Niagara limestone 
(chosen for its density and fine porosity), basalt from the National 
Reactor Test site, and Los Alamos tuff. 


44032 (HASL—318, pp I.29-1.75) Distribution of plutonium and 
americium with depth in soil at Rocky Flats. Krey, P.W.; Hardy, 
E.P.; Toonkel, L.E. 1 Apr 1977. 

In Health and Safety Laboratory environmental quarterly, 
December 1, 1976—March 1, 1977. 

In 1975, 90 percent or more of the total plutonium deposit 
resided in the first 10 cm from the surface at Rocky Flats. Plutonium 
has penetrated the soil such that the maximum concentrations no 
longer exist at the surface but at depths ranging from 2 to 6 cm 
depending upon soil conditions. Plutonium-238 follows the same 
patterns as Pu-239-240 while Am-241 exhibits only a slightly greater 
mobility. A semi-empirical model is proposed which describes the 
eng an of Rocky Flats plutonium with depth and also the global 
allout plutonium distribution at a site in Massachusetts. This model 

redicts a reduction in the surface concentration of plutonium at 
Geshe Flats which is in agreement with the observed reduction in 
the mean annual air concentrations due to resuspension from the 
surface. 


44033 (LA—6741-MS) Examination of the pathways from soil to 
man for plutonium. Healy, J.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1977. Contract W-7405-ENG-36. 96p. Dep. NTIS, PC 
A05/MF AOl. 

The data available on resuspension and ingestion as pathways 
of plutonium from soil to man were reviewed and a recommended 
limit based upon a conservative interpretation of the National Coun- 
cil on Radiation Protection and Measurements (NCRP) recommen- 
dations for limiting values was derived. Wind resuspension appeared 
to be the least limiting value with mechanical resuspension and pica 
in children among the more important. Ingestion of foodstuffs could 
also be an important pathway if it is assumed that all food is 
produced in the contaminated area. 


44034 (LBL—5905) Variations in radon-222 in soil and ground 
water at the Nevada Test Site. Wollenberg, H.; Straume, T.; Smith, 
A.; King, C.Y. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jan 1977. Contract W-7405-ENG-48. 9p. Dep. NTIS, PC 
A02/MF AOl. 

To help evaluate the applicability of variations of radon-222 
in ground water and soil gas as a possible earthquake predictor, 
measurements were conducted in conjunction with underground 
explosions at the Nevada Test Site (NTS). Radon fluctuations in 

round water have been observed during a sequence of aftershocks 
fo ollowing the Oroville, California earthquake of 1 August 1975. The 
NTS measurements were designed to show if these fluctuations were 
in response to ground shaking; if not, they could be attributed to 
changes in earth strain prior to the aftershocks. Well waters were 
periodically sampled and soil-gas ***Rn monitored prior to and 
following seven underground explosions of varying strength and 
distance from sampling and detector locations. Soil-gas **?Rn con- 
tents were measured by the alpha-track method; well water 7**Rn by 
gamma-ray spectrometry. There was no clearly identifiable correla- 
tion between well-water radon fluctuations and individual under- 
ground tests. One prominent variation in soil-gas radon corre- 
sponded to ground shaking from a pair of underground tests in 
alluvium; otherwise, there was no apparent correlation between 
radon emanation and other explosions. Markedly lower soil-gas 
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radon contents following the tests were probably caused by consoli- 
dation of alluvium in response to ground shaking. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 44026, 44027, 44033, 44134 


44035 (JPRS—68877) Translations on Eastern Europe. 4 Apr 
1977. Translation of Scientific Affairs No. 540. 59p. NTIS. 

This report contains articles concerning the development of 
and progress in the various theoretical and applied scientific disci- 
plines and technical fields; and the administration, structure, person- 
nel, and research plans of ‘leading East European scientific organiza- 
tions and institutions, particularly the academies of sciences. A 
separate abstract was prepared for one article. 


44036 (JPRS—68877, pp 24-30) Radioactive pollution of food in 
Hungary examined. Szabo, A. 4 Apr 1977. Translated from Khranit. 
Prom-st.; No. 8, 12-13(1976). 

In Translations on Eastern Europe. 

Data are presented on the content of fallout “°K, °Sr, and 
137Cs in foods sampled in Hungary during 1971 to 1974. (CH) 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 42406, 42408, 42414, 42415, 
42416, 42417, 42521, 43528, 44032 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 43782 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 44065, 44066, 44151, 44161, 44162 


44037 (ORNL/TM—S5876) Studies of the contributions of non- 
point terrestrial sources to mineral water quality. Huff, D.D. (Oak 
Ridge National Lab., Tenn. (USA)). May 1977. Contract W-7405- 
ENG-26;NSF-INA-AG-389. 25p. Dep. NTIS, PC A03/MF AOI. 

The contributions of nonpoint sources of water quality con- 
stituents represent a background loading rate that will not be re- 
duced easily. Consequently, those contributions may have a domi- 
nant effect on aquatic ecosystems once point sources have been 
controlled. Modeling studies conducted at the Tennessee Valley 
Authority and Oak Ridge National Laboratory represent contrasting 
approaches that highlight some of the possibilities for predicting 
nonpoint source inputs to aquatic systems. 


44038 (RLO—2225-T24-19) Chemical and geochemical studies 
off the coast of Washington. Report of progress, May 1975—May 
1976. Carpenter, R. (comp.). (Washington Univ., Seattle (USA). 
Dept. of Oceanography). May 1976. Contract EY-76-S-06-2225. 39p. 
Dep. NTIS, PC A03/MF AOl. 

This report summarizes progress from May 1975 to May 1976 
on a series of marine chemical and geochemical investigations in- 
volving both laboratory studies and field studies off the coast of 
Washington north of the Columbia River. Data are included from 
surface chemical studies of the scavenging of various species dis- 
solved in sea water, especially lead-210, by well characterized natu- 
ral particulates; studies of uptake and transfer of several isotopes, 
starting with polonium-210, by particularly well defined parts of the 
marine food web; studies of the behavior of lead-210 and polonium- 
210 in sediments off the Washington coast and the application of 
lead-210 dating to determine sediment accumulation rates over the 
past 100 years in the coastal zone, and investigations of aliphatic and 
aromatic hydrocarbons in some of the same samples of surf zone 
diatoms, neuston organisms, salmon, and shrimp at different life 
stages, and in sediment cores whose accumulation histories over the 
last 100 years were determined with the lead-210 technique. 


44039 Environmental baseline study of the Gulf of Alaska by 
remote sensing. McLeod, W.R.; Hodder, D. pp 683-696 of In Eight 
annual offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

A remote sensing program was performed employing the 
available ERTS-1, Air Force DAPP and NOAA-GOES high resolu- 
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tion infrared (IR) meteorological satellite imagery to determine 
seasonal changes in ocean current and sediment transport cells. The 
ERTS or LANDSAT | and 2 satellite imagery reveals progressive 
seasonal changes in current structure on an 18 day interval. For the 
ERTS-1 satellite this is evidenced by visible changes in the concen- 
trations of suspended sediment. These images permit resolution of 
300 ft spatial cells limited to cloud-free periods. The meteorological 
satellite data, though lower resolution ('/3 nautical mile at best), 
includes a thermal IR band. The thermal IR imagery offers better 
cloud penetration and more frequent coverage (i.e., every 6 hours 
for DAPP). The IR data record the physical temperature difference 
of the water surface, and hence, are additionally sensitive to oceanic 
upwelling as well as nearshore processes. The results of these 
combined analyses are that current circulation quite different from 
existing models is found on some occasions. The IR data permit 
study of position changes in thermal boundaries at frequent enough 
intervals to measure diurnal effects as well as longer term water 
movements. 


44040 Use of the EOLF statellite system to observe continental 
shelf circulation. Ruzecki, E.P. (Virginia Inst. of Marine Science, 
Gloucester Point); Welch, C.; Usry, J.; Wallace, J. pp 697-708 of In 
Eight annual offshore technology conference. Vol. II. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

The VIMS-LaRC program of EOLE use consisted of a series 
of experiments to investigate various circulation features of continen- 
tal shelf waters in the southern half of the Mid-Atlantic Bight. Each 
experiment was to use four recoverable drogued buoys and was 
limited by battery life to approximately 6 weeks. The experiments 
were grouped into the following broad categories: (A) feasibility test 
of the drogue-buoy-satellite system; (B) movement of water along 
the Virginia-North Carolina coast; (C) dispersion characteristics of 
these shelf waters; (D) vertical shear in the outer continental shelf 
region; (E) variations of water movement near Chesapeake Light 
Station attributable to tide and wind forcing; and (F) geostrophic 
current comparison on the outer continental shelf. They were de- 
signed to stand alone or be linked with one another to describe the 
various features investigated. This flexibility was necessary because 
of the opportunistic nature of the program resulting from the uncer- 
tainty of the life of EOLE. The experiments were terminated in the 
spring of 1974 when EOLE died. This paper discusses the success of 
the overall program and gives some initial findings. Detailed results 
of the individual experiments will be presented elsewhere. 


44041 Operations experience with a wave and wind measurement 
program in the Gulf of Alaska. McLeod, W.R. pp 719-733 of In Eight 
annual offshore technology conference. Vol. II. Dallas; Offshore 
Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

The Gulf of Alaska Wave and Wind Measurement Program 
(GAWWMP) has addec extensively to the body of knowledge 
covering operations in hostile environments. The primary objective 
was collection of wave and wind data; in addition, substantial 
experience has been gained in the use and performance of various 
mechanical and instrument systems. The results from 180 continuous 
buoy months of experience have been recorded and analyzed—more 
than any other such effort has produced. This program has also 
yielded more wave spectral data than any other program of this 
type. Field measurement systems are analyzed extensively and revi- 
sions of the systems are discussed. Other elements discussed include 
the performance of an internal data logger, batteries, telemetry 
systems, and shore-based weather recorders. The buoy mooring 
system proved to be the most troublesome problem particularly in 
the first few months of operations. Based on these experiences in the 
Gulf of Alaska, certain improvements of the system will be used in 
similar studies planned for the U.S. East Coast 


44042 Spectral tuning and calibration of a wave follower buoy. 
Middleton, F.H.; LeBlanc, L.R.; Czarnecki, M.F. pp 753-762 of In 
Eight annual offshore technology conference. Vol. II. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

The objective of this study was to determine the necessary 
frequency compensation to convert a PSD (power spectral density) 
from the wave follower buoy accelerometer into a proper wave 
amplitude PSD. The desired result is displayed in the form of the 
discrete computer ratio points, as well as the plot of the simple linear 
model of the transfer function. No claim is made that this linear 
model is in any sense optimum, or precise. It is rather, a suggested 
frequency compensation function which is capable of simple pro- 
gramming and use in a minicomputer or microprocessor. 
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44043 Problems of data management in a base line study of the 
Outer Continental Shelf. Engel, G.L.; Shaw, G.H. pp 749-752 of In 
Eight annual offshore technology conference. Vol. II. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore a conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

The details of the management of a large data collection and 
processing program involving several institutions and numerous 
investigators are described. The responsibilities of the various pro- 
ject participants are given and the data flow procedure is outlined. 
Information is included regarding our existing data base system, 
which will serve as a model for the project. 


44044 Ecology of eelgrass, zostera marina (L.), fish communities. 
I. Structural analysis. Adams, S.M. (National Marine Fisheries Ser- 
vice, Beaufort, NC). J. Exp. Mar. Biol. Ecol.; 22: 269-291(1976). 

Fish populations utilizing eelgrass, Zostera marina (L.), beds 
in two different estuarine areas near Beaufort, North Carolina were 
analyzed and compared to determine aspects of their community 
structure. The fish community of the eelgrass beds was characterized 
by low diversity and high standing crops of biomass and energy, 
both of which showed seasonal variation. Wide temperature fluctu- 
ations related to the overall shallowness of the beds probably regu- 
lated the diversity of fishes utilizing the beds. This community was 
dominated by pinfish, Lagodon rhombiodes (L.), which comprised 
45 percent and 67 percent of the fish biomass in the Phillips Island 
and Bogue Sound beds, respectively. Changes in total body caloric 
content were probably related to developmental stages and changes 
in diet. Adult fish often had significantly higher weight-specific 
caloric contents than juvenile fish. Monthly or seasonal variations in 
caloric content of the organic matter of pinfish had little influence on 
the caloric content within the various sizes of pinfish. There was a 
significant correlation between fish biomass, temperature, and Zos- 
tera biomass. Fish biomass was highest when temperature and grass 
biomass were at a maximum. In general, water depth over the beds 
had little effect on the standing crop of fish within the bed, but 
cooler waters which occurred at night, darkness, or both, had a 
large effect. 


44045 Temperature of tissues in freshwater fishes. Dean, J.M. 
(Univ. of South Carolina, Columbia). Trans. Am. Fish. Soc.; 105: No. 
6, 709-711(Nov 1976). 

A thermistor probe was used to study deep (white) muscle 
temperature of five species of freshwater fishes at rest as well as that 
of exercising and resting trout. The resting deep muscle temperatures 
were 0.1 to 1.1°C higher than the water temperature. In exercising 
trout, temperatures of the deep muscle were the same as the tem- 
perature of the water. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 42409, 42410, 42602, 43792, 
43801, 43802, 44015, 44029, 44037, 44087, 44143, 44144, 44145, 
44147, 44148, 44150 


44046 (DIB—76-08-512) The market in Belgium for U.S. exports 

of water pollution control equipment. Foreign market survey report. 

— Embassy, Brussels (Belgium)). 19 Aug 1976. 40p. NTIS 
10.00. 

Sponsored in part by Domestic and International Business 
Administration, Washington, D.C. 

The market is still small but is expected to grow significantly 
within the next few years, partly as the result of the establishment 
and amigo of industrial sector standards for effluent now on 
the verge of becoming law. The move from partial to full subsidies 
of municipal water purification installations for domestic effluent, 
expected within the next few months, is also expected to increase 
demand by municipalities for plants and equipment. Public concern 
about the environment and about the condition of surface water in 
particular is stimulating demand in this field. Nonetheless, the 
demand at the moment is slight and U.S. businessmen will have the 
greatest success if, looking to medium and long-term profits, they are 
prepared to establish representation here that can provide adequate 
before-sales consultation and after-sales servicing. Licensing possi- 
bilities may be particularly attractive. (GRA) 


44047 (ORNL—5269) Diffusion-type model of the global carbon 
cycle for the estimation of dose to the world population from releases 
of carbon-14 to the atmosphere. Killough, G.G. (Oak Ridge National 
Lab., Tenn. (USA)). May 1977. Contract W-7405-ENG-26. 96p. 
Dep. NTIS, PC A05/MF AO1. 

A nonlinear dynamic model of the exchange of carbon among 
the atmosphere, terrestrial biosphere, and ocean is described and 
applied to estimating the radiation dose to the world’s population 
from the release of '*C to the atmosphere from the nuclear power 
industry. A computer implementation of the model, written in the 
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IBM Continuous System Modeling Program III (CSMP III) simula- 
tion language, is presented. The model treats the ocean as a diffusive 
medium with —— to vertical transport of carbon, and the nonlin- 
ear variation of CO: partial pressure with the total inorganic carbon 
concentration in surface waters is taken into account in calculating 
the transfer rate from ocean to atmosphere. Transfers between the 
atmosphere and terrestrial _— are represented by nonlinear 
equations which consider CO: fertilization and impose a constraint 
on the ultimate total carbon mass in the biosphere. 


og x (ORNL/TM—S291, pp 310-332) Environmental studies. 
p ‘ 

In Experimental Engineering Section semiannual progress 
— (excluding reactor programs), March 1, 1975—August 31, 


The utility of high-resolution liquid chromatography for sepa- 
rating organophosphorus compounds from natural waters and ef- 
fluents from coal processing plants was investigated. The procedures 
were optimized for the separation of phenol-type compounds from 
aqueous effluents from coal liquefaction processes. Preliminary re- 
sults are reported from applications for the analysis of marine waters 
from estuaries and municipal drinking water. An automated analyt- 
ical system, using a bifurcated, fiber-optic fluorometer, was devel- 
oped for the isolation and identification of trace polynuclear aroma- 
tic hydrocarbons for the continuous monitoring of coal liquefaction 
and coal gasification liquid effluents. The practice of chlorinating 
cooling waters was evaluated with respect to the formation of toxic 
chlorinated organic compounds of environmental importance. (CH) 


44049 (PB—256902) A model for calculating effects of liquid 
waste disposal in deep saline aquifers. Model-simulation. Grove, D.B. 
(Geological Survey, Denver, Colo. (USA). Water Resources Div.). 
Jun 1976. mag tape, vp. (USGS/WRI—76-61). Source tape is in 
BCD character set. Tape(s) can be prepared in most standard 7 or 9 
track recording modes for one-half inch tape. Identify recording 
mode desired by specifying character set, track, density, and parity. 
Call NTIS Computer Products if you have questions. Price includes 
documentation, PB—256903. 

A transient, three-dimensional subsurface waste-disposal 
model has been developed to provide methodology to design and 
test waste-disposal systems. The model is a finite-difference solution 
to the pressure, energy, and mass-transport equations. Equation 
parameters such as viscosity and density are allowed to be functions 
of the equations’ dependent variables. Multiple user options allow 
the choice of x, y, and z cartesian or r and z radial coordinates, 
various finite-difference methods, iterative and direct matrix solution 
techniques, restart options, and various provisions for output display. 
The addition of well-bore heat and pressure-loss calculations to the 
model makes available to the ground-water hydrologist the most 
recent advances from the oil and gas reservoir a 
field...Software Description: The program is written in the FOR- 
TRAN programming language for implementation on an IBM 370/ 
155 computer using the OS Version 21.8, HASP-MVT level operat- 
ing system. 172K bytes of core storage are required to operate the 
model. (GRA) 


(PB—256903) A model for calculating effects of liquid 
waste disposal in deep saline aquifer. Part I - development. Part II - 
documentation. Final report. (INTERCOMP Resource Development 
and Engineering, Inc., Houston, Tex. (USA)). Jun 1976. Contract 
DI-14-08-0001-14703. 265p. (USGS/WRI—76-61; USGS/WRD/ 
WRI—76/056). NTIS $9.00. 

For system on magnetic tape, see PB—256902. 

A transient, three-dimensional subsurface waste-disposal 
model has been developed to provide methodology to design and 
test waste-disposal systems. The model is a finite-difference solution 
to the pressure, energy, and mass-transport equations. Equation 
parameters such as viscosity and density are allowed to be functions 
of the equations’ dependent variables. Multiple user options allow 
the choice of x, y, and z cartesian or r and z radial coordinates, 
various finite-difference methods, iterative and direct matrix solution 
techniques, restart options, and various provisions for output display. 
The addition of well-bore heat and pressure-loss calculations to the 
model makes available to the ground-water hydrologist the most 
recent advances from the oil and gas reservoir engineering field. 
(GRA) 


44051 Potential transformations of chromium in natural waters. 
Schroeder, D.C.; Lee, G.F. (Univ. of Texas, Dallas). Water, Air, Soil 
Pollut.; 4: No. 3/4, 355-365(1975). 

A study has been conducted on the transformation of Cr(III) 
and Cr(VI) in simulated natural water conditions. It has been found 
that these forms are readily interconvertible under natural water 
conditions. The results of this study indicate that Cr(VI) is reduced 
by Fe(II), dissolved sulfides, and certain organic compounds with 
sulfhydryl groups, while Cr(III) is oxidized by a large excess of 
MnO: and at a slow rate by O» under conditions approximating those 
in natural waters. Based on the results of these studies, water quality 
standards for Cr should be based on total Cr rather than on Cr(VI), 
as has been frequently done in the past. 
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44052 Pollution in the northeast Pacific Ocean. Karrick, N.L.; 
Gruger, E.H. Jr. (National Marine Fisheries Service, Seattle). Mar. 
Fish. Rev.; 38: No. 11, 2-19(Nov 1976). 

The report deals with the use of coastal waters of northwest- 
ern North America as a receptacle for man’s wastes from domestic, 
industrial (including nuclear industry), and agricultural activities, in 
addition to factors involved in evaluation of both long and short- 
term effects on the marine life. Sources, transport, and biological 
aspects of contaminants are described. Attention also is given to the 
history of attempts to minimize the input from these sources, an 
evaluation of the success and limitations of these attempts, and a 
discussion of current actions. (CAJ) 


44053 Sunlight-induced bromate formation in chlorinated 
seawater. Macalady, D.L.; Carpenter, J.H.; Moore, C.A. (Univ. of 
Miami, FL). Science; 195: No. 4284, 1335-1337(25 Mar 1977). 

Chlorinated waters are being introduced into estuarine and 
coastal areas in increasing quantities. In such systems, the chlorine 
reacts with the natural bromide and ammonia to produce the highly 
toxic hypobromous acid, hypobromite ion, and haloamines. Sunlight 
causes up to 50 percent conversion to bromate ion, which is persis- 
tent in natural waters and has an unknown toxicity. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 44015, 44030, 44034, 44047 


44054 (BNWL—2142) Environmental surveillance at Hanford 
for CY-1976. Fix, J.J.; Blumer, P.J.; Hoenes, G.R.; Bramson, P.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 
1977. Contract EY-76-C-06-1830. 57p. Dep. NTIS, PC A04/MF 
AOl. 

Environmental data collected during 1976 show continued 
compliance by Hanford with all applicable state and federal regula- 
tions. Data were collected for most environmental media including 
air, Columbia River water, external radiation, foodstuffs (milk, meat, 
eggs, poultry, and produce), and wildlife (deer, fish, game birds, and 
oysters from Willapa Bay), as well as a few soil and vegetation 
samples. The data are summarized. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 44052 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 42406, 43507 


44055 New York bight: an environmental baseline study. Cox, 
G.V.; Wastler, T.A. pp 665-674 of In Eight annual offshore technol- 
ogy conference. Vol. II. Dallas; Offshore Technology Conference 
(1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

This paper summarizes the field data collection effort associ- 
ated with the first comprehensive baseline survey of a proposed 
ocean disposal site under the Marine Protection and Sanctuaries Act 
of 1972, PL 92-532. This study included data collection of every 
environmental element associated with the proposed ocean disposal 
site. It resulted in 45,000 discrete data points relating to over 2,000 
species and approximately 45 different types of environmental mea- 
surements. Three cruises were conducted within a one-year period, 
and the data collection effort was as synoptic as logistics would 
allow. The results of the study are used to characterize conditions 
prior to sludge disposal as well as to form a data base against which 
a monitoring program will be developed. Accurate baseline docu- 
mentation is essential to generation of a statistically-based monitor- 
ing program capable of defining environmental changes which result 
from sewage sludge disposal at the site. 


44056 Controlling nonpoint sediment sources with cropland man- 
agement: a national economic assessment. Wade, J.C.; Heady, E.O. 
Am. J. Agric. Econ.; 59: No. 1, 13-24(Feb 1977). 

Project No. 1885 and NSF-RANN Grant No. GI-32990. 

Utilization of cropland resources is one of the primary deter- 
minants of stream sediment water quality. The management of 
cropland is one way to improve sediment water quality. Models of 
the economics and physics of sediment provide insights into the 
agricultural production system and potential requirements for im- 
proved water quality. The application of such a model provides an 
assessment of the fundamental changes that might be required to 
accomplish reduced sediment loads through cropland management. 
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The hypothetical water quality policies analyzed give insights into 
several possible sediment water quality policies. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 42523 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 43458, 43464, 44062 


44057 (ANL—72-XX-5) Research problems and issues in the 
application of land use controls to environmental ion. Croke, 


K.G.; Kennedy, A.S.; Baldwin, T.E. (Argonne National Lab., III. 
(USA)). [nd]. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/ 
MF AOl1. 


The relationship between environmental quality, land use, and 
economic development has raised a series of policy-related research 
issues with respect to the future direction of Federal, state, and local 
environmental programs. Questions regarding whether land-use con- 
trols can or should become an integral part of the environmental 
protection program have led to a number of exploratory research 
efforts sponsored by Federal agencies. This paper describes the 
general problems addressed by these projects and presents a sum- 
mary of the preliminary results of these investigations. 


44058 (BNWL—2103) Approach to valuing visual pollution from 
Western Electricity Production. Erickson, L.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Feb 1977. Contract EY- 
76-C-06-1830. 76p. Dep. NTIS, PC A05S/MF AO1. 

This paper outlines an approach to valuing visual pollution 
from electric power plants. The differences between public-good 
pollution externalities, such as these aesthetic damages, and other 
market failures are discussed. Approaches generally used to value 
externalities are briefly described. The approach used relies heavily 
on an earlier application of bidding games to estimate people's 
willingness to pay for abatement of emissions from the Four Corners 
fossil-fuel power plant in northwestern New Mexico. The results of 
these surveys were used here to estimate the value of visual pollution 
from electric power plants for residents of and visitors to the Four 
Corners Air Quality Control Region, as a function of power plant 
emissions in that region. The approach presented here for the Four 
Corners region is structured so that replication for other air quality 
control regions is relatively easy. Preliminary results of this proce- 
dure for all of the air quality control regions in the Western Systems 
Coordinating Council area are presented. Visual pollution damages 
from electric power plants to residents of and recreational visitors to 
these western regions are estimated to total more than $100 million 
annually by 1985. These damages are expected to occur unless 
additional pollution controls are implemented, even if these subject 
populations do not increase. 


44059 (BNWL—2158) Review of decision methodologies for 
evaluating regulatory actions affecting public health and safety. Hen- 
drickson, P.L.; McDonald, C.L.; Schilling, A.H. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Dec 1976. Contract EY- 
76-C-06-1830. 112p. Dep. NTIS, PC A06/MF AOI. 

This report examines several aspects of the problems and 
choices facing the governmental decision maker who must take 
regulatory actions with multiple decision objectives and attributes. 
Particular attention is given to the probiems facing the U.S. Nuclear 
Regulatory Commission (NRC) and to the decision attribute of chief 
concern to NRC, the protection of human health and safety, with 
emphasis on nuclear power plants. The study was undertaken to 
provide background information for NRC to use in refining its 
process of value/impact assessment of proposed regulatory actions. 
The principal conclusion is that approaches to rationally consider 
the value and impact of proposed regulatory actions are available. 
These approaches can potentially improve the decision-making pro- 
cess and enable the agency to better explain and defend its decisions. 
They also permit consistent examination of the impacts, effects of 
uncertainty and sensitivity to various assumptions of the alternatives 
being considered. Finally, these approaches can help to assure that 
affected parties are heard and that technical information is used 
appropriately and to the extent possible. The principal aspects of the 
regulatory decision problem covered in the report are: the legal 
setting for regulatory decisions which affect human health and 
safety, elements of the decision-making process, conceptual ap- 
proaches to decision making, current approaches to decision making 
= — Federal agencies, and the determination of acceptable risk 
levels. 
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ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 43472, 43473 


44060 (BNL—22285) Risk-benefit analysis and public policy: a 

y. Clark, E.M.; Van Horn, A.J. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Nov 1976. Contract EY-C-02-0016;SUB- 
33-542-9018-2. &lp. Dep. NTIS, PC A0S/MF AO1. 

Risk-benefit analysis has been implicitly practiced whenever 
decision-makers are confronted with decisions involving risks to life, 
health, or to the environment. Various methodologies have been 
developed to evaluate relevant criteria and to aid in assessing the 
impacts of alternative projects. Among these have been cost-benefit 
analysis, which has been widely used for project evaluation. Howev- 
er, in many cases it has been difficult to assign dollar costs to those 
criteria involving risks and benefits which are not now assigned 
explicit monetary values in our economic system. Hence, risk-benefit 
analysis has evolved to become more than merely an extension of 
cost-benefit analysis, and many methods have been applied to exam- 
ine the trade-offs between risks and benefits. In addition, new 
scientific and statistical techniques have been developed for assessing 
current and future risks. The 950 references included in this bibliog- 
raphy are meant to suggest the breadth of those methodologies 
which have been applied to decisions involving risk. 


44061 (BNL—22676) Integrated environmental analysis and the 
development of new energy technologies. Palmedo, P.F. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 25 Feb 1977. Contract EY-76- 
C-02-0016. 2Ip. Dep. NTIS, PC A02/MF AO1. 

There are two broad goals for the environmental research 
program in ERDA. The first is to assure that health, environmental, 
and social concerns are considered integrally in the development of 
individual technologies. The second is that these concerns are appro- 
priately considered in the formulation of overall ERDA R and D 
policy. Supporting these goals is the development of basic informa- 
tion and data which also serve the needs of the government's 
environmental regulatory role. Environmental effects are manifested 
at the local scale. Energy RD and D policy must respond to national 
needs and national policies. The introduction of environmental con- 
siderations into the formulation and implementation of energy RD 
and D policy requires bridging the gap between local effects and 
concerns and national decisions. A crucial step in this process is 
analyzing problems on a regional (multi-state) basis. 


44062 (BNWL—2162) Postulated weather modification effects 
of large energy releases. Ramsdell, J.V.; Scott, B.C.; Orgill, M.M.; 
Renne, D.S.; Hubbard, J.E.; McGinnis, K.A. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Feb 1977. Contract EY-76-C- 
06-1830. 112p. Dep. NTIS, PC A06/MF AOI. 

Postulated impacts of 7 4 energy releases were examined in 
the light of —- technical information. The magnitudes of direct 
atmospheric modifications were estimated, and the ecological and 
economic implications of the modifications were explored. Energy 
releases from energy centers (10 to 40 power plants at a single site) 
and individual power plant clusters &° to 4 power plants) were 
considered. In the atmosphere the energy will exist initially as 
increased temperature (sensible heat), mee (latent heat), and air 
motion (kinetic energy). Addition of energy could result in increased 
cloudiness and fog, and changed precipitation patterns. A framework 
for economic analysis of the impacts of the postulated atmospheric 
modifications was established on the basis of costs and benefits. 
Willingness-to-pay was selected as the appropriate measure for valu- 
ing each ae. The primary and secondary atmospheric modifica- 
tions may affect recreation, transportation, and aesthetics as well as 
agriculture and forestry. Economic values can be placed on some of 
the effects. However, the willingness of people to pay to gain 
benefits and avoid damages in many cases can only be determined 
through extensive surveys. The economic consequences of a given 
energy release would be highly site specific. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 43782 


44063 (CONF-770121—1) Stable isotopes: essential 

logical and medical research. Klein, P.D.; Hachey, D.L.; Kreek, M.J.; 
Schoeller, D.A. (Argonne National Lab., Il. (USA). 1977. Contract 
W-31-109-ENG-38. 24p. Dep. NTIS, PC A02/MF AOl1. 

From Conference on stable isotopes) applications in pharma- 
cology, toxicology, and clinical research; London, United Kingdom 
of Great Britain and Northern Ireland (UK) (3 Jan 1977). 

Recent developments in the use of the stable isotopes, 'C, 
SN, '70, and '8O, as tracers in research studies in the fields of 
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biology, medicine, pharmacology, and agriculture are briefly re- 
viewed. (CH) 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 44143 


44064 Recruitment of helminth parasites by bluegills (Lepomis 
macrochirus) using a modified live-box technique. Esch, G.W. (Wake 
Forest Univ., Winston-Salem, NC); Campbell, G.C.; Conners, R.E.; 
Coggins, J.R. Trans. Am. Fish. Soc.; 105: No. 3, 361-502(May 1976). 

A modification of the live-box technique was used in studying 
the recruitment of helminth parasites by bluegills, Lepomis macro- 
chirus, during the summer of 1973 to 1974 in Gull Lake, Kalamazoo 
County, Michigan. Simultaneously, an approximately even number 
of L. macrochirus were captured by hook and line and the parasite 
fauna compared with that of tethered bluegills. The results show that 
the nature of the parasite faunas in the two groups of fish is similar. 
Results of tether experiments indicate that the acanthocephalan, 
Pomphorhynchus bulbocolli, was recruited at a higer rate early in 
the summer, then declined while Leptorhynchoides thecatus was 
initially recruited slowly, then increased in rate as P. bulbocolli was 
declining. The spatial distribution of L. thecatus indicated a prefer- 
ence for the ceca and anterior two-thirds of the intestine while P. 
bulbocolli localized most frequently in the anterior two-thirds of the 
intestine. While there was a zone of overlap for the two species, 
there was no indication of competitive exclusion after comparing 
single versus mixed infections of the two species. 


44065 Temperature discrimination by captive free-swimming 
tuna, Euthynnus affinis. Steffel, S. (Univ. of Wisconsin, Madison); 
Dizon, A.E.; Magnuson, J.J.; Neill, W.H. Trans. Am. Fish. Soc.; 105: 
No. 5, 588-591(Sep 1976). 

Captive kawakawa, Euthynnus affinis, were instrumentally 
conditioned to respond to an increase in temperature to determine 
discrimination abilities. Two fish yielded a discrimination threshold 
of 0.10 to 0.15°C. Thermal sensitivity of this high-seas pelagic fish is 
thus no more acute than that of inshore fishes and appears inad- 
equate for direct sensing of weak horizontal temperature gradients at 
sea. 


44066 Energetics of winter flounder (Pseudopleuronectes ameri- 
canus) fed the polychaete, Nereis virens, under experimental condi- 
tions. Chesney, E.J. Jr. (Woods Hole Oceanographic Inst., MA); 
Estevez, J.I. Trans. Am. Fish. Soc.; 105: No. 5, 592-595(Sep 1976). 

Age class I and II winter flounder, Pseudopleuronectes ameri- 
canus, were fed the polychaete, Nereis virens, under experimental 
temperatures of 10°C and 20°C in a filtered (10 ys), temperature- 
regulated seawater system for periods of 40 days. All the fish grew 
and there was no significant difference in growth between fish at 
10°C and those at 20°C, but growth was significantly different (P 
less than 0.05) between age classes at both temperatures. Age I fish 
had the higher growth efficiency and mean gross growth efficiencies 
based on calories were 23.7 percent and 20.2 percent for age I and II, 

tively. Calculated efficiencies were lowest on wet 
weight and generally increased when based on dry weight, carbon, 
and caloric content. 





BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 44077, 44081, 44082, 44087, 44088 


44067 (BNL—22179(Rev.)) Binding and entry of DNA in bacte- 
rial transformation. Lacks, S.A. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 115p. Dep. NTIS, 
PC A06/MF AOl. 

Bacterial transformation in relation to DNA transport and 
competence in Streptococcus pneumoniae (also called Diplococcus 
pneumoniae) is discussed. This species will serve as a model with 
which to compare transformation in other bacterial species, particu- 
larly Bacillus subtilis and Haemophilus influenzae, with emphasis on 
the many similarities as well as differences. 


44068 (ORNL/TM—S291, pp 244-309) Bioengineering research 
and development. Sep 1976. 

In Experimental Engineering Section semiannual progress 
report (excluding reactor programs), March 1, 1975—August 31, 
1975. 

Enzyme-catalyzed relations and techniques for stabilization of 
enzymes used in biological processing reported include a cell extract 
of Clostridium pasteurianum containing ferredoxin and hydrogenase 
that changes the rate of hydrogen production during the reduction 
of water with sodium dithionite; the stabilization of the Clostridium 
pasteurianum hydrogenase-ferredoxin system; and the immobiliza- 
tion of catechol oxygenases from Trichosporon cutaneum, lactase, 
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and immunoglobulins with alumina. Biological process steps are 
reported under investigation for use in the treatment of liquid wastes 
from coal gasification and liquefaction processes for the removal of 
biologically hazardous organic and inorganic constituents. Progress 
is reported in the development of continuous stirred-tank bioreactors 
(CSTRs) and packed-bed bioreactors (PBRs). Methods used for the 
growth of Brevibacterium fuscum to provide a source of catechol 
oxygenase are described. (CH 


44069 (ORNL-tr—4340) Biophysiques: fractionation of hydrogen 
isotopes during the biosynthesis of certain aromatic constituents of 
plants. Bricout, J.; Merlivat, L.; Koziet, J. Translated by N. Graves 
from C. R. Hebd. Seances Acad. Sci., Ser. D; 277: 885-888(10 Sep 
1973). 7p. Dep. NTIS, PC A02/MF AO1. 

Biochemical reactions involved in the biosynthesis of certain 
aromatic constituents of plants that involve a decrease in deuterium 
are discussed. This decrease is more important for the terpenes, 
which need acetyl CoA in their synthesis, than for other constituents 
which are more direct products of glucose degradation. Thus a 
study in the D/H ratios could provide information about the origin 
of certain substances. 


44070 Enzymatic probes of lipoprotein structure. Hydrolysis of 
human serum low density lipoprotein-2 by phospholipase Az. Agger- 
beck, L.P.; Kezdy, F.J.; Scanu, A.M. (Univ. of Chicago). J. Biol. 
Chem.; 251: No. 12, 3823-3830(1976). 

Pure phospholipase Az from Crotalus atrox is able to hydro- 
lyze all the phosphatidylcholine, phosphatidylserine, and 
phosphatidylethanolamine of human serum low density lipoprotein 
(LDL). In accord with the substrate specificity of the enzyme, 
sphingomyelin, other minor lipids and proteins are not hydrolyzed. 
The enzyme-modified particles remain water-soluble and, upon rei- 
solation, contain all of the lysophospholipids and free fatty acids 
produced during the reaction. By electron microscopic, circular 
dichroic, analytical ultracentrifugal, immunologic, and small angle x- 
ray scattering techniques, the enzyme-modified particles exhibit only 
modest changes when compared with native LD? :. Accumulation 
of negative charges on the lipoprotein during hydrolysis results in 
the repression of ionization of the free fatty acid products. This 
electrostatic effect can be analyzed in terms of the Linderstrom- 
Lang model which yields an equivalent spherical radius of approxi- 
mately 100 A for the particles. These results suggest that phospholi- 
pase Ao-hydrolyzable phospholipids are located at the surface of the 
LDL. particle and are in a fluid state. Hydrolysis by phospholipase 
Az causes no significant changes in the basic structural features of 
the particle even after the partial loss of free fatty acids and 
lysophospholipids to albumin. The availability of stable and well 
characterized LDL2 derivatives may be useful for further studies 
aimed at an understanding of the mode by which proteins and lipids 
interact in lipoproteins. 


44071 Low temperature specific heat anomalies in melanins and 
tumor melanosomes. Mizutani, U. (Carnegie—Mellon Univ., Pitts- 
burgh); Massalski, T.B.; McGinness, J.E.; Corry, P.M. Nature 
(London); 259: No. 5543, 505-50/(12 Feb 1976). 

Human malignant melanoma cells obtained at autopsy were 
used. Data indicate that melanins exhibit a large linear term (50-200 
erg g 'K~*) and that they seem to undergo a phase transition as 
indicated by the heat capacity near 1.9°K. A table is presented to 
show low temperature specific heat data for melanin samples. The 
measurements include two anomalies, a transition and an unusually 
high linear contribution. (HLW) 


44072 Surface localization of sites of reduction of nitroxide spin- 
labeled molecules in mitochrondria. Quintanilaa, A.T.; Packer, L. 
(Univ. of California, Berkeley). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 
2, 570-574(Feb 1977). . 

The relative rates of reduction of several spin-labeled mole- 
cules that partition differently across the hydrophobic-inierface of 
inner membranes from rat liver mitochondria were investigated. 
Spin labels localized either deep in the hydrophobic region or in the 
aqueous phase are only slowly reduced; however, a spin-labeled 
analogue of the cationic detergent cetyltrimethylammonium bromide 
that partitions at the interface is rapidly reduced by coupled eleciron 
transport. Chemical studies on the reduction and oxidation of the 
spin label show that loss of signal is due to reduction and not 
destruction of the label. No evidence was found for flip-flop of the 
label in submitochondrial preparations. Spin reduction of respiring 
mitochondria, mitoplasts, or inverted submitochondrial preparations 
is inhibited by rotenone but is relatively insensitive to antimycin A 
and KCN. Because the midpoint potentials of the spin labels were 
found to be similar to that of ubiquinone, it is concluded that 
reducing equivalents of mitochondrial electron transport from this 
region of the chain are channeled to either membrane interface. 


44073 Derepression of ATP sulfurylase by the sulfate analogs 
molybdate and selenate in cultured tobacco cells. Reuveny, Z. (MSU/ 
ERDA, East Lansing, MI). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 2, 
619-622(Feb 1977). 
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Molybdate and selenate are structural analogs of sulfate that 
inhibit synthesis of adenosine HE owe eee by ATP sulfurylase 
(sulfate adenylyltransferase, ATP:sulfate adenylyltransferase, EC 
2.7.7.4) in crude extracts of tobacco XD cells. Both of these anions 
derepress ATP sulfurylase in cells growing on sulfate, but not in 
cells growing on L-cysteine. However, the two anions appear to 
derepress by different mechanisms. Molybdate caused derepression 
only at concentrations that were in excess over sulfate and were 
sufficient to inhibit growth and protein accumulation, indicating that 
the derepression resulted from sulfur starvation. Selenate caused 
derepression at one-tenth the concentration of sulfate, a concentra- 
tion of selenate that was subtoxic, while toxic levels of selenate 
produced far less derepression. The susceptibility of the tobacco 
cells to selenate toxicity was high under conditions of sulfur nutri- 
tion that derepress ATP sulfurylase, and low under conditions that 
repress ATP sulfurylase, in agreement with the idea that selenate 
acts via a functional sulfate assimilation pathway. Since it is known 
that selenate is incorporated into analogs of sulfur compounds, it is 
proposed that the tobacco cells synthesize the seleno-analog of the 
end product of the sulfate pathway responsible for repression, and 
the seleno-analog antagonizes the normal end product in the repres- 
sion mechanism, the net result being derepression of ATP sulfurylase 
by selenate. 


44074 Benzo[a]pyrenedione/benzol[a]pyrenediol oxidation—re- 
duction couples and the generation of reactive reduced molecular 
oxygen. Lorentzen, R.J.; Ts'o, P.O.P. (Johns Hopkins Univ., Balti- 
more). Contract E(11-1)-3280. Biochemistry; 16: No. 7, 1467-1473(5 
Apr 1977). 

From 67. annual meeting of the American Association for 
Cancer Research; Toronto, Ont. (1976). 

The ability of the isomeric quinone metabolites of benzo[a] 
pyrene, benzo[a]pyrene-6,12-dione, benzo[a]pyrene-1,6-dione, and 
benzo[a]pyrene-3,6-dione to undergo reversible, univalent oxida- 
tion—reduction cycles involving the corresponding 
benzo[a]pyrenediols and intermediate semiquinone radicals has been 
characterized. Under anaerobic conditions, all three 
benzo[a]pyrenediones are easily reduced to benzo[a]pyrenediols, 
even by mild biological agents such as NAD(P)H, cysteamine, and 
glutathione. The benzo[a]pyrenediols, in turn, are very rapidly au- 
toxidized to the benzo[a]pyrenediones when exposed to air. Substan- 
tial amounts of hydrogen peroxide are produced during these autoxi- 
dations, and other reactive reduced oxygen species, such as the 
superoxide and hydroxyl radicals, are probably formed transiently as 
well. The benzo[a]pyrenediol—benzo[a]pyrenedione interconver- 
sions proceed by one-electron steps; the corresponding semiquinone 
radicals can be monitored by electron spin resonance spectroscopy 
as intermediates during these reactions carried out at high pH. 
Benzo[a]pyrenediones induce DNA strand scission when incubated 
with bacteriophage T7 DNA. This damage is modified by conditions 
which indicate that reduced oxygen species propagate the free- 
radical reactions responsible for the strand scission. 
Benzo[a]pyrenediones are electron-acceptor substrates for NADH 
dehydrogenase from Clostridium kluyveri. Catalytic amounts of 
these benzo[a]pyrene metabolites, together with this respiratory 
enzyme, function as cyclic oxidation—reduction couples which link 
NADH and molecular oxygen in the continuous production of 
hydrogen peroxide. 


44075 Evidence for energy-dependent change in phosphate bind- 
ing for mitochondrial oxidative phosphorylation based on measure- 
ments of medium and intermediate phosphate—water exchanges. 
Rosing, J.; Kayalar, C.; Boyer, P.D. (Univ. of California, Los 
Angeles). J. Biol. Chem.; 252: No. 8, 2478-2485(25 Apr 1977). 

Characteristics of the exchange reactions catalyzed by beef 
heart submitochondrial particles give new insight into energy trans- 
ducing steps of oxidative phosphorylation. The uncoupler-insensitive 
portion of the total P/sub i/ reversible HOH exchange in presence of 
ATP, ADP, and P/sub i/ is the intermediate P/sub i/ reversible 
HOH exchange, that is the exchange occurring with P/sub i/ formed 
by hydrolysis of ATP prior to release of P/sub i/ from the catalytic 
site. The exchange of medium P/sub i/ with HOH is as sensitive to 
uncouplers as the P/sub i/ reversible ATP exchange and net oxida- 
tive phosphorylation, demonstrating a requirement of an uncoupler- 
sensitive energized state, probably a transmembrane potential or 
proton gradient, for bringing medium P/sub i/ to the reactive state. 
The covalent bond forming and breaking step at the catalytic site 
(ADP + P/sub i/ reversible ATP + HOH) appears relatively 
insensitive to uncouplers. Thus to the extent that uncouplers dissi- 
pate transmembrane protonmotive force, it is unlikely that such a 
force is used to drive ATP formation by direct protonations of P/ 
sub i/ oxygens. 


44076 Alternating site sequence for oxidative phosphorylation 
suggested by measurement of substrate binding patterns and exchange 
reaction inhibitions. Kayalar, C.; Rosing, J.; Boyer, P.D. (Univ. of 
California, Los Angeles). J. Biol. Chem.; 252: No. 8, 2486-2491(25 
Apr 1977). 

Catalysis by beef heart submitochondrial particles of the 
medium P/sub i/ reversible HOH, P/sub i/ reversible ATP, and the 
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ATP reversible HOH exchanges is strongly inhibited while the 
ATPase and intermediate P/sub i/ reversible HOH exchange are 
accelerated when medium ADP is removed by pyruvate kinase 
action. Arsenate readily blocks completely the P/sub i/ reversible 
ATP and medium P/sub i/ reversible HOH exchange reactions, but 
not the ATP reversible HOH exchange reaction. The residual ATP 
reversible HOH exchange in presence of arsenate is inhibited by 2,4- 
dinitrophenol. These results and other data are explained by an 
alternating site model for oxidative phosphorylation. In this model 
during net oxidative phosphorylation ATP is formed at one site but 
is transitorily tightly bound and not released until ADP and P/sub i/ 
bind at a second site and the membrane ATPase complex is ener- 
gized. Under conditions of net ATP hydrolysis, ATP binding at one 
site is accompanied by hydroiysis of the transitorily tightly bound 
ATP at a second site. Attractive features are only one site of input 
for conformational energization of the membrane ATPase, a single 
conformational transition that accounts for both the promotion of 
ADP and P/sub i/ binding in a competent mode and the release of 
tightly bound ATP, and a symmetry of catalytic sites. 


CYTOLOGY 


REFER ALSO TO CITATION(S) 44086 


44077 (CONF-770119—1) Fundamental cryobiology of mouse 
ova and embryos. Leibo, S.P. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 46p. Dep. NTIS, PC A03/ 
MF AOl. 


From Symposium on the freezing of mammalian embryos; 
London, United Kingdom of Great Britain and Northern Ireland 
(UK) (17 Jan 1977). 

An increasing fraction of mouse ova and embryos are killed as 
the rate at which they are cooled to -196°C is increased. The 
survival of these cells depends not only on cooling rate, but also on 
the minimum subzero temperature to which the cells are cooled. 
Low temperature microscopy demonstrates that lethal cooling rates 
are coincident with those that produce intracellular ice formation, 
and that the lethal temperature appears to be that at which intracel- 
lular ice forms. Furthermore, the microscopy shows that ova do not 
dehydrate when cooled at rates that produce intracellular ice and 
cell death, but undergo substantial shrinkage when cooled at rates 
that produce little intracellular ice and high survival. Measurements 
of the water permeability of mouse ova and the temperature coeffi- 
cient of that permeability can be used to test a mathematical model 
formulated to describe the kinetics of water loss at subzero tempera- 
tures from a hypothetical cell. The observed dehydration of ova 
cooled to subzero temperatures at given rates is approximately 
predicted by the mathematical model, although there is some quanti- 
tative discrepancy between the observed and calculated responses. 


44078 (ORNL/MIT—248) Foam fractionation of major cell 
components. Loftus, S.C.; Yeung, J.C.; Christman, D.R. (Oak Ridge 
National Lab., Tenn. (USA)). 24 Feb 1977. Contract W-7405-ENG- 
26. 27p. Dep. NTIS, PC A03/MF AO1. 

A study of foam fractionation as a separation technique was 
undertaken to determine distribution coefficients for various major 
cell components. Surface tension measurements were made to deter- 
mine the solute concentration ranges within which separation by 
foam fractionation is theoretically feasible. From: homogenized 
mouse testis suspensions solubilized in sodium dodecyl sulfate or 
hexadecyltrimethyl ammonium bromide, the maximum distribution 
coefficients were obtained in the cationic surfactant. The maximum 
coefficients were 1.45 for DNA at pH 2.5 and 2.36 for proteins and 
6.16 for a lipid phosphadity! choline at pH 6.85. Both the lipid and 
protein distribution coefficient decreased with pH. 


44079 RNA synthesis and as a measure of phenotypic 
variability in cytodifferentiation and neoplasia. Bynum, J.W.; Regan, 
J.D.; Volkin, E. (Oak Ridge National Lab., TN). J. Cell. Physiol.; 91: 
No. 1, 1-14(Mar 1977). 

Neoplastic cell lines exhibit RNA synthesis and process pat- 
terns which are related to phenotypic attributes more complex than 
merely the rate of proliferation. Mouse neuroblastoma cells of the 
same genotype but different differentiated states have different ribo- 
somal RNA precursor processing patterns, while plasmacytoma cells 
of different genotypes but the same differentiated state have the same 
pre-ribosomal RNA processing pattern. In addition, our observations 
indicate that chromatin-associated RNA is involved in cytodifferen- 
tiation and is closely related to phenotypic variability. When neurob- 
lastoma cells are induced to differentiate, there is a 2- to 3-fold 
increase in the labeling of chromatin-associated RNA. Both of the 
differentiated cell lines, human myeloma and mouse neuroblastoma, 
have slow-labeling, stable chromatin-associated RNA while this 
same fraction from HeLa cells is labeled rapidly and is unstable. 


44080 Regulation of the cell cycle by diethylstilbestrol and pro- 
gestrerone in cultured endometrial cells. Gerschenson, L.E.; Conner, 
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E.; Murai, J.T. (Univ. of California, Los Angeles). Endocrinology; 
100: No. 5, 1468-1471(May 1977). 

Cultures of primary explanted rabbit endometrium epithelial 
cells were found to be a mixture of dividing or cycling (20 percent) 
and non-dividing or Go (80 percent) cells. The addition of diethylstil- 
bestrol had the effect of switching most of the Go cells into the cell 
cycle and to shorten the length of the cell cycle through a shorten- 
ing of G; and S. Progesterone had the opposite effects. 


GENETICS 
REFER ALSO TO CITATION(S) 44067, 44132 


44081 In vitro synthesis of viral protein and its regulation. Shih, 
D.S.; Davies, J.W.; Kaesberg, P. (Univ. of Wisconsin, Madison). pp 
83-91 of In Proceedings of the first Intersectional Congress of 
IAMS. Vol. 3. Infection and antimicrobial agents. Hasegawa, T. 
(ed.). Tokyo; Science Council of Japan (1975). 

Studies are described on the translation of plant viral RNAs, 
mainly brome mosaic virus RNA, in wheat embryo cell-free extracts. 
Evidence is presented that suggests a possible involvement of coat- 
protein cistrons in regulating the translation of other viral cistrons. 
Other topics considered are as follows: significance of the redundant 
sequence in RNAs 3 and 4; the role of RNA 4 as a messenger for 
coat protein; products synthesized from RNAs 1 and 2; and the role 
of aminoacylation of BMV RNAs in protein synthesis. (HLW) 


44082 aap ey = genome of brome mosaic virus: aspects of in 
vitro translation and RNA structure. Davies, J.W. (Univ. of Wiscon- 
sin, Madison). Ann. Microbiol. (Paris); 127A: 131-142(1976). 

The multipartite nature of the brome mosaic virus genome is 
described. Particular attention is given to the translation of these 
RNAs in cell-free extracts, from dry wheat seed embryos and 
commercial wheat germ. Such studies have demonstrated that the 
smallest RNA is a monocistronic message for coat protein. This 
cistron is also carried on the intermediate sized RNA, which also 
codes for a larger protein, of unknown function. Translation of the 
larger RNAs | and 2 is compared, in cell-free extracts of wheat 
embryo and wheat germ. There is evidence that these RNAs may 
also be monocistronic messages for large polypeptides (molecular 
weight 100,000), indicating that there are few non-transiatable re- 
gions on these RNAs. Some recent nucleotide sequence studies are 
described, including the ribosome binding site of the coat protein 
cistron, and the 3’ termini of all four RNAs, which appear to be 
identical, at least over a region of 150 nucleotides. 


44083 New mutations and a 7-chromosome linkage map of Schi- 
zophyllum commune. Frankel, C.; Ellingboe, A.H. (Michigan State 
Univ., East Lansing). Genetics; 85: No. 3, 417-425(Mar 1977). 

Forty-eight useful new mutations of S. commune were ob- 
tained by mutagenesis with N-methyl-N’-nitro-N-nitrosoguanidine. 
Their requirements and meiotic linkage relationships to each other 
and previously mapped areas were investigated. Several of these 
new mutations were incorporated into diploid strains so that the 
diploids contained at least one marker on every linkage group. 
Analysis of somatic recombination in these diploids indicated that 
each meiotic linkage group corresponded to an independent chromo- 
some. 


METABOLISM 
REFER ALSO TO CITATION(S) 44074, 44087, 44088 


44084 Solanum glaucophyllum as source of 1,25-dihydroxyvita- 
min Ds. Napoli, J.L; Reeve, L.E.; Eisman, J.A.; Schnoes, H.K.; 
DeLuca, H.F. (Univ. of Wisconsin, Madison). J. Biol. Chem.; 252: 
No: 8, 2580-2583(25 Apr 1977). 

Vitamin D-deficient rats given an aqueous extract of the 
South American plant Solanum glaucophyllum accumulate 1,25- 
dihydroxyvitamin Ds in their blood and intestines at the time they 
show enhanced intestinal calcium absorption. The identity of the 
1,25-dihydroxyvitamin Ds; was established by co-chromatography 
with 1,25-dihydroxy[23,24-*H]vitamin Ds on Sephadex LH-20 col- 
umns, microparticulate silica gel columns, a reversed-phase column 
developed under high pressure, and by a specific 1,25-dihydroxyvita- 
min Ds binding assay. The chromatographic systems used are fully 
capable of resolving all of the known metabolites of vitamin D, 
Serum of the S. glaucophyllum-treated rats showed 300 pg/ml of 
1,25-dihydroxyvitamin Ds and no detectable 1,25-dihydroxyvitamin 
D,. Similarly, intestine of such rats had 230 pg/g of 1,25-dihydroxy- 
vitamin Ds. Control animals which received the vehicle instead of S 
glaucophyllum had only 20 pg/ml of 1,25-dihydroxyvitamin Ds in 
their serum and 4.4 pg/g of 1,25-dihydroxyvitamin D» in thei: 
intestine. These results demonstrate that S. glaucophyllum extracts 
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must be a source of 1,25-dihydroxyvitamin Ds; thus a significant 
basis for the calcinogenic properties of S. glaucophyllum must be the 
presence of a conjugated form of 1,25-dihydroxyvitamin Ds, which 
is rendered available by digestion. 


TRACER TECHNIQUES 


44085 Metabolism of radioiodinated salmon calcitonin in rats. 
Scarpace, P.J.; Neuman, W.F.; Raisz, L.G. (Univ. of Rochester, 
NY). Endocrinology; 100: No. 5, 1260-1267(May 1977). 

Synthetic salmon calcitonin (CT) was iodinated by an electro- 
lytic method. The iodinated hormone retained full biological activity 
as determined in both an in vivo and in vitro bioassay. The metabo- 
lism of this hormone was studied in rats of two different ages, 24 
days and 8 months old. Two types of uptake were observed: Rapid 
accumulation followed by rapid loss or degradation, as represented 
by the liver, and sustained accumulation with slow degradation, as 
represented by the kidney and bone. The liver accumulated a large 
fraction of the dose in 1 minute. Most of this was degraded or gone 
by 10 min and nearly all by 30 min. The kidney was a primary target 
organ in terms of concentrating the hormone. Nearly 50% of the 
initially accumulated CT, however, remained undegraded 60 min 
post-injection. The bone, to a lesser extent, concentrated the hor- 
mone where 70% remained undegraded 60 min post-injection. The 
bone accumulated significantly less CT while the kidney and liver 
accumulated more in 8-month-old rats compared to 24-day-old rats. 
This suggests that the relative ineffectiveness of CT in older animals 
as a hypocalcemic agent may be due in part to the inability of the 
bone to accumulate available hormone. 


MEDICINE 
REFER ALSO TO CITATION(S) 44107, 44665 


44086 (LA—6714-MS) Thermal technique for the treatment of 
cancer eye in cattle. Doss, J.D.; Boyd, T.J. Jr.; Albillar, J.I. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1977. Contract W- 
7405-ENG-36. 9p. Dep. NTIS, PC A02/MF AOI. 

A thermal treatment for cancer eye in cattle is described. The 
technique and equipment permit quick, effective treatment at remote 
locations by ranchers as well as by veterinarians. Of 53 tumors so 
treated, 53 percent had disappeared after 4 wk to 8 months of 
observation and 43 percent were represented by suspicious scar 
tissue which could be treated again. 


44087 (ORNL/TM—S291, pp 2-210) Centrifugal analyzer devel- 
opment. Burtis, C.A.; Bauer, M.L.; Bostick, W.D. Sep 1976. 

In Experimental Engineering Section semiannual progress 
report (excluding reactor programs), March 1, 1975—August 31, 
1975. 

The development of the centrifuge fast analyzer (CFA) is 
reviewed. The development of a miniature CFA with computer data 
analysis is reported and applications for automated diagnostic chemi- 
cal and hematological assays are discussed. A portable CFA system 
with microprocessor was adapted for field assays of air and water 
samples for environmental pollutants, including ammonia, nitrates, 
nitrites, phosphates, sulfates, and silica. 83 references. (CH) 


44088 (ORNL/TM—S291, pp 211-243) Advanced analytical 
techniques. Mrochek, J.E.; Shumate, S.E.; Genung, R.K.; Bahner, 
C.T.; Lee, N.E.; Dinsmore, S.R. Sep 1976. 

In Experimental Engineering Section semiannual progress 
report (excluding reactor programs), March 1, 1975—August 31, 
1975. 

The development of several new analytical techniques for use 
in clinical diagnosis and biomedical research is reported. These 
include: high-resolution liquid chromatographic systems for the 
early detection of pathological molecular constituents in physiologic 
body fluids; gradient elution chromatography for the analysis of 
protein-bound carbohydrates in blood serum samples, with emphasis 
on changes in sera from breast cancer patients; electrophoretic 
separation techniques coupled with staining of specific proteins in 
cellular isoenzymes for the monitoring of genetic mutations and 
abnormal molecular constituents in blood samples; and the develop- 
ment of a centrifugal elution chromatographic technique for the 
assay of specific proteins and immunoglobulins in human blood 
serum samples. 


TRACER TECHNIQUES 


44089 (LBL—2848) Positron emission camera for transverse sec- 
tion tomography. Derenzo, S.E.; Zaklad, H.; Budinger, T.F. (Califor- 
nia Univ., Berkeley (USA). Donner Lab.). Dec 1975. Contract W- 
7405-ENG-48. 95p. Dep. NTIS, PC AOS/MF AOI1. 

A transverse section tomographic positron camera is dis- 
cussed for quantitative imaging of the heart in gated studies using 
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positron emitters such as **Rb, ®Ga, and '*F. The system consists 
of a circular ring of 288 Nal(T1) crystals 8 mm x 30 mm x 50 mm. 
The crystals are read out by coded light pipes that permit complete 
data transfer with only 72 photomultipliers. This and other features 
lead to an economic design that permits 6 to 9 mm FWHM over 
sections having 40 cm diameter. Digital image reconstruction can be 
performed on a small dedicated computer using known algorithms. 
The device is applicable for either static or dynamic imaging of the 
brain and other organs as well as gated images of the heart. The 
major application is for the detection and understanding of cardiac 
and cerebral vascular disease and physiology. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 44068 


PATHOLOGY 
REFER ALSO TO CITATION(S) 44064, 44152 


44090 Transplantable insulinoma in the rat. Chick, W.L. (Har- 
vard Medical School, Boston); Warren, S.; Chute, R.N.; Like, A.A.; 
Lauris, V.; Kitchen, K.C. Proc. Natl. Acad. Sci. U.S.A.; 74: No. 2, 
628-632(Feb 1977). 

A transplantable insulinoma was developed in inbred albino 
rats of the NEDH strain. The original tumor, 1 cm in diameter, was 
removed from the pancreas of a male parabiont 566 days following 
1000 rads (10 J/kg) of total body x-irradiation. The time required for 
implanted fragments to grow to 0.5 to 1.5 cm in diameter decreased 
from 5 to 8 months in the first generation to 2 to 5 months in the 
seventh generation. Successful transplantation in male animals fol- 
lowed for 4 or more months after transplantation was significantly 
greater than in female animals followed for a similar period of time 
(96 percent versus 69 percent). Light and electron microscopy 
revealed that the tumors consisted predominantly of well-granulated 
beta cells. Ultrastructural studies also showed small numbers of D- 
cells. Tumor extracts contained an average of 223 units of immunor- 
eactive insulin and 25.9 xg of immunoreactive somatostatin per gram 
wet weight of tissue. Tumors generally produced increasingly pro- 
found hypoglycemia within 2 to 4 months following transplantation, 
with plasma glucose levels frequently falling to 40 mg/100 ml or 
lower prior to death. Removal of tumors from chronically hypogly- 
cemic animals resulted in transient rebound hyperglycemia with 
plasma glucose levels above 300 mg/100 ml within the first 24 hr and 
a gradual decline to normal levels of 129 mg/100 ml in 2 to 4 days. 
These observations correlated with findings of marked atrophy and 
degranulation of the beta cells in the pancreata of tumor-bearing 
animals and with gradual return of normal light microscopic mor- 
phology following tumor removal. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 44045, 44087, 44088 


44091 (COO—2208-9) Human thoracic anatomy relevant to im- 
plantable artificial hearts. Jacobs, G.B.; Kiraly, R.J.; Nose, Y. 
(Cleveland Clinic Foundation, Ohio (USA). Dept. of Artificial 
Organs). Oct 1976. Contract EY-76-S-02-2208. 124p. Dep. NTIS, PC 
A06/MF AOl1. 

The objective of the study is to define the human thorax in a 
quantitative statistical manner such that the information will be 
useful to the designers of cardiac prostheses, both total replacement 
and assist devices. This report pertains specifically to anatomical 
parameters relevant to the total cardiac prosthesis. This information 
will also be clinically useful in that the proposed recipient of a 
cardiac prosthesis can by simple radiography be assured of an 
adequate fit with the prosthesis prior to the implantation. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 42621 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 44110 


44092 (ERDA-tr—266, PP 113- he Inhibition of template activ- 
ity of irradiated DNA in of antibodies to DNA. Mi- 
tryaeva, N.A.; Mockalento. Tl I.P. (Scientific Research Inst. of Medical 
Radiology, Kharkov). 1976. Translated from Radiobiologiya; 16: 
No. 6, 894-897(1976). 

In Radiobiology. 

At the present time, it has been shown that ionizing radiation 
induces single-stranded breaks in the structure of DNA [1]. 
breaks lead to impairment of stability of the secondary structure of 
DNA: appearance of zones of local denaturation, mainly in AT-rich 
areas. Such changes warrant the assumption that antibodies to single- 
stranded DNA are able to “recognize” defects in irradiated DNA, 
since the antibodies are capable of binding specifically with the 
single-helix areas that are predominantly enriched with pyrimidines. 
An RNA-polymerase system with antibodies can serve as a conve- 
nient model of possible recognition by antibodies of denatured sites 
in the DNA molecule, occurring under the influence of ionizing 
radiation. In this connection, we investigated the effect of antibodies 
to single-stranded DNA on template activity of thymus DNA, 
exposed to different doses of radiation, in the system of RNA 
synthesis. Inhibition of irradiated DNA activity in the RNA poly- 
merase reaction by antibodies can apparently be interpreted as the 
result of summation of two processes: binding by antibodies of 
single-stranded DNA of defective segments in AT-rich fragments, 
and affinity of antibodies to areas of local denaturation in intact 
fragments of DNA, which are formed upon initiation of RNA 
synthesis. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 44110 


44093 (ERDA-tr—266, pp 26-33) —— determination of ra- 
dioprotective effect of crysteamine on ited Escherichia coli 
cells. Bresler, S.E.; Noskin, L.A.; nonallion. A.G.; Stepanova, I.M.; 
Naryzhnyi, S.N. (Leningrad Inst. of Nuclear Physics). 1976. Trans- 
lated from Radiobiologiya; 16: No. 6, 824-829(1976). 

In Radiobiology. 

A study was made of the radioprotective effectiveness of 
cysteamine in mutant strains of E. coli with defects referable to 
various repair systems. It was shown that the protective effect of 
cysteamine, in the case of exposure of E. coli cells to y-radiation, 
depends strictly on the activity of repair systems. Cysteamine dem- 
onstrates virtually no protective effect on cells with rec, pol or ligase 
mutation. This is manifested particularly well in the case of thermo- 
sensitive lig ts and pol ts mutants. At tolerable temperatures, they are 
well protected by cysteamine with DMF [dose modification factor] 
= 2. At es temperature these strains could not be protected. On 
the basis of the data obtained, it is assumed that radioprotectors 
regulate the stage of endonuclease splitting in areas of lesions to 
DNA bases following exposure to y-radiation. 


44094 (ERDA-tr—266, pp 34-38) Effect of ionizing radiation on 
conjugation of E. coli K-12 (Hfr/sup x/F~). Report 2. Effects of 
exposing donor to y-radiation. Troitskii, N.A.; Dromashko, S.E.; 
Raschinkina, A. S. Okulich, L.A. (Inst. of Genetics and Cytology, 
Minsk). 1976. Translated from Radiobiologiya; 16: No. 6, 8 
833(1976). 

In Radiobiology. 

When an E. coli K-12 HfrC donor is exposed to yy radiation, 
the incidence of recombination and probability of preventing chro- 
mosomal transfer depend on the radiation dosage. Low doses cause 
less prevention of transfer. The authors discuss the possible mecha- 
nism of differences in effectiveness of radiation in doses of 1, 2, 5 and 

krad. 


44095 (ERDA-tr—266, pp 39-43) Distinctions of ultraviolet- 
induced injuries in E. coli B and E. coli B/sub S-'/ in medium 
containing chloramphenicol. Morozov, I.1.; Myasnik, M.N. (Scientific 
Research Inst. of Medical Radiology, Obninsk, USSR). 1976. Trans- 
lated from Radiobiologiya; 16: No. 6, 834-837(1976). 

In Radiobiology. 
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After exposure to uv, preincubation on complete medium 
increases survival of E. coli B and reduces survival of E. coli B/sub 
S-1/ on medium containing chloramphenicol, and this is apparently 
related to the difference in the capacity of these strains to restore uv- 
injured DNA. 


44096 (ERDA-tr—266, pp 44-48) Comparative sensitivity of 
vibrio and E. coli cells to ultraviolet and ionizing radiation. Myasnik, 
M.N.; Morozov, I.I. (Scientific Research Inst. of Medical Radiology, 
Moscow). 1976. Translated from Radiobiologiya; 16: No. 6, 838- 
841(1976). 

In Radiobiology. 

It was shown that water and cholera vibrio cells do not differ 
from those of the hypersensitive mutant E. coli B/sub S-1/, with 
respect to sensitivity to ‘y quanta and x rays; however, the former are 
more resistant to uv light. 


44097 (ERDA-tr—266, pp 153-155) Patterns of radiorace forma- 
tion in yeast organisms. Report 9: distinctions of race formation in 
haploid yeast. Bliznik, K.M.; Kabakova, N.M.; Kapul’tsevich, Yu.G.; 
Korogodin, V.I. (All- Union Scientific Research Inst. of Genetics and 
Commercial Microorganism Breeding, Moscow). 1976. Translated 
from Radiobiologiya; 16: No. 6, 924-927(1976). 

In Radiobiology 

In previous of the patterns of race formation in diploid 
yeast under the influence of ionizing radiation, it was established that 
with exposure to radiation in doses that lower survival to 1-5 percent 
the yield of clones containing radioraces increases with increase in 
value of extrapolation number n of the survival curve; at values of n 
approximately equal to 1, the yield of such clones differs little from 
the control, but with n approximately equal to 10-15 it reaches 70-85 
percent. Furthermore, the yield of clones containing radioraces is 
correlated with the magnitude of additional growth effect (percent- 
age of colonies developed from irradiated cells later than in the 
control), and is about equal to this effect. We investigated here the 
distinctions of race formation in haploid yeast exposed to ionizing 
and uv radiation. We see that after exposure to y-radiation, the 
survival curves are exponential; the extrapolation number is n ap- 
proximately equal to 1. The additional growth effect and yield of 
new races, which varied somewhat from experiment to experiment, 
remained generally on the same level and differed little from the 
control. In the case of exposure to uv, the survival curves of haploid 
yeast are sigmoidal; the extrapolation number is n = 5. Here the 
additional growth effect is well marked: with 1-10 percent survival it 
reaches 40-50 percent. The yield of new races here also increases 
with increase in exposure dosage, but at a considerably slower rate 
than the additional growth effect; the mean yield of new races with 
exposure to the tested range of uv doses did not exceed 10 percent. 


44098 Saray of conten Sealine Gund ane coe eae 
ble mechanism for UV induced mutagenesis in uvr strains of Escheri 

chia coli: a general model for induced mutagenesis by misrepair (SOS 
repair) of closely spaced DNA lesions. Sedgwick, S.G. (Brookhaven 
National Lab., Upton, N.Y. (USA). Biology Dept.). Mutat. Res.; 41: 
No. 2, 185-199(Dec 1976). 

It has been previously reported that an inducible form of post- 
replication repair appeared to be required for UV induced mutagene- 
sis in an uvrA strain of Escherichia coli. It is shown here that the 
numbers of daughter strand gaps requiring inducible repair were 
similar to the numbers calculated to be overlapping one another in 
opposite daughter chromosomes. An estimation of survival with no 
repair of these gaps resembled the survival predicted with mutagene- 
sis. It is thus proposed that inducible post-replication repair causes 
mutagenesis by the repair of overlapping daughter strand gaps. A 
general model for induced mutagenesis is presented. It is proposed 
that (a) some DNA lesions introduced by any DNA damaging agent 
may be close enough to interfere with constitutive repair replication 
of each other, (b) these lesions induce a repair system (SOS repair) 
which involves the recA*. lexA* and polC* genes (c) repair, and 
noncomitant mutagenesis occurs during repair replication by the 
insertion of mismatched bases oppposite the noncoding DNA le- 
sions. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 44110 


44099 (COO—2743-2) yw following artificial i 
bance. Progress report, 1 March 1976—28 February 1977. Fraley, L 
Jr. (Colorado State Univ., Fort Collins (USA). Dept. of Radiology 
and Radiation Biology). | "Apr 1977. Contract EY-76-S-02-2743. 22p. 
Dep. NTIS, PC A02/MF AO1. 

Seedbeds were prepared and seedings made in May, August, 
and September of 1976 using 5 different seed mixtures at Rocky 
Flats. Early observations indicate very poor results. The vegetation 
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receiving chronic exposure to irradiation at the Grasslands Irradia- 
tion Site appears to be at equilibrium as measured by diversity or 
coefficient of community with a 50 percent response value of ap- 
proximately 15 R/h. Recovery patterns in the short-term seasonally 
exposed vegetation and those non-irradiated plots that were burned, 
scraped, or rototilled were essentially the same as last year. Diversi- 
ty values had returned to normal in all plots. Cover by Bouteloua 
gracilis had returned to normal in the burn plots and those partially 
damaged by ionizing radiation. B. gracilis cover in the plots heavily 
damaged by ionizing radiation and those plots scraped or rototilled 
was essentially zero although there were some B. gracilis seedlings 
present in those plots. 


44100 (ERDA-tr—266, pp 134-137) Influence of caffeine on 
cytogenetic effect of radiation on polyploid wheat seeds. Volodin, 
V.G.; Gordei, 1.A. (Inst. of Genetics and Cytology, Minsk). 1976. 
Translated from Radiobiologiya; 16: No. 6, 911-913(1976). 

In Radiobiology. 

The modifying influence of caffeine on the cytogenetic effect 
of radiation on polyploid wheat seeds was studied. On the basis of 
our own data and the literature, we can apparently believe that 
processes leading to repair of radiation damage to chromosomes 
occur in the root meristem of plants exposed to relatively small doses 
of radiation. For this reason, postradiation use of inhibitors of these 
processes enhances significantly the effects of radiation. Evidently, 
with increase in radiation dosage there is considerable damage to the 
repair system proper, and as a result it is incapable of performing its 
functions to the full extent. In this instance, an inhibitor of cell repair 
processes does not modify or modifies minimally the cytogenetic 
effect of radiation. The results of our studies failed to confirm the 
existence of intensification of repair processes in wheat with increase 
in ploidy. It remains to explain why, in the presence of many 
chromosomal aberrations, tetraploid and hexaploid forms are more 
resistant than the diploid form on the level of the whole plant. The 
chief cause of this phenomenon could be that polyploids have 
recurring genomes that prevent manifestation of chromosomal aber- 
rations, since damage to chromosomes in one genome is compensat- 
ed by the presence of intact chromosomes in another. 


44101 (ERDA-tr—266, pp 138-141) Effects of exposure of Vicia 
faba seeds to different doses of ionizing radiation on endogenous 
growth regulator levels and polyphenoloxidase activity in plants. 
Kryukova, L.M.; Maevskaya, Z.V. (Inst. of Biological Physics, 
Pushchino, USSR). 1976. Translated from Radiobiologiya; 16: No. 6, 
914-917(1976). 

In Radiobiology. 

The correlation between dosage of radiation delivered to 
seeds of Vicia faba L. beans, germination and growth, levels of 
endogenous growth regulators and polyphenoloxidase activity was 
investigated. Examination of extracts isolated from the leaves of 
plants that developed from irradiated seeds revealed an analogous 
pattern: activation or inhibition of growth of coleoptile segments, 
depending on radiation dose delivered to the seeds. The data indicate 
that there is a change in levels of endogenous growth regulators in 
the plants, depending on seed radiation dose. We also observed a 
similar phenomenon previously. Exposure of seeds to small, growth- 
stimulating doses of radiation did not elicit such a sharp change in 
PPO activity. The results of these experiments are illustrated in the 
figure, which shows that activity of this enzyme increases with 
increase in dosage of radiation to the seeds. 


44102 (ERDA-tr—266, pp 161-164) Manifestation of economi- 
cally useful properties in gamma-irradiated lupine plants. Ob’ edkina, 
R.N.; Sanaev, N.F. (Mordovskii State Univ., Saransk, USSR). 1976. 
Translated from Radiobiologiya; 16: No. 6, 932-935(1976). 

In Radiobiology. 

It has been established that experimental mutagenesis can be 
used to obtain new forms of agricultural plants. Ionizing radiation is 
gaining wide use as a mutagenic factor. We conducted experiments 
involving y radiation of lupine seeds that are raised for feed and 
green fertilizer. However, this plant is susceptible to fusariosis and 
retarded development and, consequently, in some years it does not 
mature enough to yield seeds. All this ultimately affects the harvest. 
We tried to use y radiation to induce altered forms of lupine with 
economically useful properties and good adaptation to local condi- 
tions. It is possible to use y rays to induce new forms of lupine with 
high productivity, early blooming and other practically important 
features. The altered plants can be used as initial material to continue 
work on development of resistant forms with increased productivity. 


44103 (ERDA-tr—266, pp 165-168) Effects of gamma radiation 
and subsequent storage on formation of gibberellinoid substances in 
germinating spring wheat seeds. Dubtsov, G.G.; Petrykin, A.D.; 
Khlebnyi, V.S.; Savosina, T.N. (Ryazan Agricultural Inst., Kosty- 
chev, USSR). 1976. Translated from Radiobiologiya; 16: No. 6, 935- 
938(1976). 

In Radiobiology. 

Presowing exposure to y-radiation increases the productivity 
of grain crop seeds. One of the causes of this phenomenon is believed 
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by researchers to be stimulation of seed germination and plant 
development at the early stages, as a result of faster appearance of 
specific triggering effectors, gibberellin substances, induced by y- 
radiation. This is indicated by the data obtained with reference to a 
number of agricultural crops, and primarily barley. We do not have 
sufficient data in this regard concerning wheat. Furthermore, studies 
have not been made of the effect of duration of storage of irradiated 
seeds on capacity for faster production of gibberellins. Our objective 
in this work was to investigate the effects of y-radiation followed by 
storage on formation of gibberellinoid substances in germinating 
seeds of spring wheat. On the basis of these studies, it can be 
concluded that, in seeds of Moskovskaya-35 spring wheat, the most 
intensive synthesis of gibberellinoid substances begins on the 3rd day 
of germination. Treatment of seeds with y rays in a dosage of 1000 
rad intensified synthesis significantly (2 to 2.5-fold increase). Intensi- 
fied synthesis of gibberellinoid substances was noted in irradiated 
spring wheat seeds only at the early stages of the postradiation 
period. Thereafter, it diminished significantly, with gradual disap- 
pearance of differences between them and nonirradiated seeds. 


44104 (ERDA-tr—266, pp 169-173) Some results of presowing 

irradiation of wheat and barley seeds in ryazanskaya oblast. 
Petrykin, A.D.; Khlebnyi, V.S.; Dubtsov, G.G.; Levin, V.I.; Mikhai- 
lova, M.IL.; Fokina, T.I. (Ryazan Agricultural Inst., Kostychev, 
USSR). 1976. Translated from Radiobiologiya; 16: No. 6, 938- 
941(1976). 

In Radiobiology. 

Investigations conducted in Moldavian SSR, Pavlodarskaya 
Oblast of Kazakh SSR and other parts of our country confirmed the 
beneficial effect of presowing exposure of seeds to y radiation on 
size and quality of harvest of some agricultural crops, sarge 
wheat and barley. Extensive production experiments dealing wit 
presowing treatment of seeds with ? rays were not conducted under 
the soil and climate conditions of the Nonchernozem Zone, and for 
this reason our objective was to investigate the effects of different 
doses of radiation and duration of the postradiation period on the 
sowing qualities of seeds, size and quality of spring wheat and sprin 
barley harvest. The results of the field experiments, dealing with 
improvement of harvest qualities of seeds by exposing them to y 
rays, confirmed the results of the production experiments conducted 
in kolkhozes of Ryazanskaya Oblast. Thus, under the conditions 
prevailing in Ryazanskaya Oblast, presowing exposure to y radiation 
of spring wheat and barley seeds increased the grain yield by 2.5 to 
3.0 centers/hectare. Bearing in mind the proved quality of the 
product, this agronomic procedure will make it possible to obtain an 
additional 45 to 60 kg protein per planted hectare. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 42732, 42733 


44105 (AED-Conf—76-280-000, pp 147-153) Radiation protec- 
tion in the transport of spent fuel elements. Christ, R. (Transnuklear 
G.m.b.H., Grossauheim (Germany, F.R.)). Aug 1976. (In German). 

From 10. annual meeting of the Fachverband fuer Strahlens- 
chutz e.V.; Giessen, German, Federal Republic of (F.R. Germany) 
(9 Jun 1976). 

In Radiation protection in nuclear facilities. 

The shipment of spent fuel elements is the most complicated 
transport operation of the nuclear fuel cycle. Safety-related features 
of container design are reported. Also experience from shipments 
and future aspects are discussed. 


44106 (EPA—520/5-76-014) Radiation dose estimates to phos- 
phate industry personnel. Windham, S.; Partridge, J.; Horton, T. 
(Eastern Environmental Radiation Facility, Montgomery, Ala. 
(USA)). Dec 1976. 33p. Environmental Protection Agency, Mont- 
gomery, AL. 

Phosphate deposits throughout the world contain uranium 
and thorium as a natural constituent of the ore. Mining and process- 
ing of these ores redistributes much of this radioactive material 
among the various products, by-products, and wastes. To determine 
the radiological impact of the phosphate industry, an extensive study 
was made of the redistribution of this radioactivity. One task of this 
overall study was to evaluate the radiation exposure to phosphate 
industry workers. This report describes the efforts undertaken to 
measure the personnel exposures, describes the exposures encoun- 
tered, and relates these findings to existing federal guides regarding 
personnel exposures. In determining the radiation dose equivalent 
received by phosphate industry workers only two pathways were 
felt to be potentially significant, the external radiation exposure from 
gamma radiation, and the dose received due to inhalation of airborne 
radionuclides. 


44107 (LA—6588-MS) Potential for heavy particle radiation 
therapy. Raju, M.R.; Phillips, T.L. (Los Alamos Scientific Lab., 
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N.Mex. (USA)). Mar 1977. Contract W-7405-ENG-36. 55p. Dep. 
NTIS, PC A04/MF AOI. 

Radiation therapy remains one of the major forms of cancer 
treatment. When x rays are used in radiotherapy, there are large 
variations in radiation sensitivity among tumors because of t 
possible differences in the presence of esos but viable tumor 
cells, differences in reoxygenation during treatment, differences in 
distribution of the tumor cells in their cell cycle, and differences in 
repair of sublethal damage. When high-LET particles are used, 
depending upon the LET distribution, t differences are reduced 
considerably. Because of these differences between x rays and high- 
LET particle effects, the high-LET particles may be more effective 
on tumor cells for a given effect on normal cells. Heavy particles 
have potential application in improving radiotherapy because of 
improved dose localization and possible advantages of high-LET 
particles due to their radiobiological characteristics. Protons, be- 
cause of their defined range, Bragg peak, and small effects of 
scattering, have good dose localization characteristics. The use of 
protons in radiotherapy minimizes the morbidity of radiotherapy 
treatment and is very effective in treating deep tumors located near 
vital structures. Fast neutrons have no physical advantages over 
®°Co gamma rays but, because of their high-LET component, could 
be very effective in treating tumors that are resistant to conventional 
radiations. Negative pions and heavy ions combine some of the 
advaniages of protons and fast neutrons. 


44108 (LBL—5610) Biological and medical research with accel- 
erated heavy ions at the Bevalac, 1974—1977. Elam, S. (ed.). (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1977. 
Contract W-7405-ENG-48. 23lp. Dep. NTIS, PC All/MF AOl. 

The Bevalac, a versatile high-energy heavy-ion accelerator 
complex, has been in operation for less than two years. A major 
purpose for which the Bevalac was constructed was to explore the 
possibility of heavy-ion teams for therapy for certain forms of 
cancer. Significant progress has been made in this direction. The 
National Cancer Institute has recognized the advantages that these 
and other accelerated particles offer, and heavy ions have been 
included in a long-term plan for particle therapy that will assess by 
means of controlled therapeutic tests the value of various modalities. 
Since accelerated heavy ions became available, the possibility of 
other contributions, not planned, became apparent. We are develo- 
pig a new diagnostic method known as heavy-ion radiography that 
has gfeatly increased sensitivity for soft-tissue detail and that may 
become a powerful tool for localizing early tumors and metastases. 
We have discovered that radioactive beams are formed from frag- 
mentation of stable deflected beams. Use of these autoradioactive 
beams is just beginning; however, we know that these beams will be 
helpful in localizing the region in the body where therapy is being 
delivered. In addition, it has been demonstrated that instant implan- 
tation of the radioactive beam allows direct measurements of blood 
perfusion rates in inaccessible parts of the body, and such a tech- 
nique may become a new tool for the study of fast hot atom 
reactions in biochemistry, tracer biology and nuclear medicine. The 
Bevalac will also be useful for the continuation of previously devel- 
oped methods for the control of acromegaly, Cushing's disease and, 
on a research basis, advanced diabetes mellitus with vascular disease. 
The ability to make small bloodless lesions in the brain and else- 
where with heavy-ion beams has great potential for nervous-system 
studies and perhaps later for radioneurosurgery. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 44675 


44109 (RLO—2225-T2-8) Low level chronic irradiation of 
salmon. Annual progress report. Hershberger, W.K.; Donaldson, 
L.R.; Bonham, K.; Brannon, E.L. (Washington Univ., Seattle 
(USA). Coll. of Fisheries). 30 Jun 1976. Contract EY-76-S-06-2225. 
14p. Dep. NTIS, PC A02/MF AOl1. 

The present study was designed to investigate the possible 
effects levels and dose rates of irradiation similar to what might be 
expected from a nuclear power plant could have on a population of 
chinook salmon. Large numbers of salmon eggs were subjected to 
low-level y irradiation until the yolk sac was absorbed in the alevins. 
Effects on growth rate, mortality, and abnormalities were noted and 
young fish were marked and released to migrate to sea. After one to 
four years the irradiated fish returned and were weighed and mea- 
sured and eggs from females were fertilized, incubated and released. 
Results showed that irradiation caused a large decrease in survival 
during the saltwater phase of the life cycle. 


44110 (ERDA-tr—266) Radiobiology. Translation of Radiobio- 
logiya; 16: No. 6, 803-942(1976). 181p. Dep. NTIS $7.50. 

Separate abstracts were prepared for the 34 papers presented 
in this issue. (ERB) 


44111 (ERDA-tr—266, pp 1-8) Study of DNA repair and degra- 
dation in radiosensitive tissues of irradiated rats. Ivannik, B.P.; Pros- 
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kuryakov, S.Ya.; Golubeva, R.V.; Ryabchenko, N.I. (Scientific Re- 
search Inst. of Medical Radiology, Obninsk, USSR). 1976. Translat- 
ed from Radiobiologiya; 16: No. 6, 803-809(1976). 

In Radiobiology. 

A study was made of postradiation changes in molecular 
weight of single-stranded DNA in alkaline nuclear lysates of radio- 
sensitive organs of rats. The number of single-strand breaks occur- 
ring in DNA immediately after irradiating the animals was deter- 
mined. It was shown that there is repair of single-stranded breaks, 
extent of which is related to radiation dosage, 1 hour after exposure 
to radiation, in the thymus, bone marrow and leukocytes. Postradia- 
tion degradation of DNA begins 3 hours after irradiation, and its 
intensity is related to radiation dosage. It was shown that, in the 
thymus, postradiation degradation of DNA is more intensive than in 
bone marrow and leukocytes of irradiated rats. 


44112 (ERDA-tr—266, pp 9-14) Effect of ionizing radiation on 
binding of enzymes with subcellular structures. Report 1. Binding and 
solubilization of lactate dehydrogenase. Kutsyi, M.P.; Kopylov, V.A. 
(Inst. of Biological Physics, Pushchino, USSR). 1976. Translated 
from Radiobiologiya; 16: No. 6, 810-814(1976). 

In Radiobiology. 

Coenzymes (NAD* AND NADHz2), pyruvate, lactate, adeny- 
lic nucleotides (ATP, ADP) and Ca*? ions solubilize lactate dehy- 
a (LDH) from rat liver mitochondria. Solubilization of 
LDH increases under the influence of these agents on mitochondria 
from the liver of irradiated (800 R) animals. Mitochondria isolated 
from the liver of intact rats are capable of binding LDH of the 
soluble liver fraction. When mitochondria are incubated with soluble 
fraction LDH obtained from the liver of irradiated animals, there is a 
19 percent increase in amount of the enzyme bound with mitochon- 
dria. The above-listed agents prevent binding of soluble LDH with 
mitochondria. 


44113 (ERDA-tr—266, pp 15-20) Enzymatic activity of rat tis- 
sues after exposure to external 8- and x-radiation, as related to diverse 
spatial dose distribution. Matyushichev, V.B.; Taratukhin, V.R.; Yuz- 
hakova, G.A. (Leningrad State Univ.). 1976. Translated from Radio- 
biologiya; 16: No. 6, 815-819(1976). 

In Radiobiology. 

A comparison was made of the effects of x-irradiation in a 
dosage of 250 R (total-body, anterior one-third and posterior two- 
thirds of the body), as well as external *Kr 8-irradiation in a dosage 
of 3.05 krad, used separately and in combinations, on ATPase and 
creatine kinase activity of water extracts of the brain, liver and 
spleen of rats, 5, 12, 19 and 26 days after exposure of animals to 
radiation. It was found that separate and combined radiation has 
specific effects on biochemical indices. According to the chosen 
tests, the effectiveness of partial loads was, on the whole, on a par 
with the effectiveness of whole-body irradiation. 


44114 (ERDA-tr—266, pp 21-25) Radiation-induced changes in 
enzyme activity of the rat brain with administration of adrenoblocking 
agents. Kukulyanskaya, M.F.; Khripshenko, I.P.; Novodvorskaya, 
Z.V.; Fidrik, 1.P. (Belorussian State Univ., Minsk). 1976. Translated 
from Radiobiologiya; 16: No. 6, 820-823(1976). 

In Radiobiology. 

In a study of biochemical changes in the CNS [central ner- 
vous system] and other rat organs under the influence of relative 
small doses (40 R) of ionizing radiation, we established that there 
was some correlation between changes in activity of hexokinase 
(2.7.1, KF [pharmacopeia]), fructosomonophosphate and diphos- 
phate aldolases (4.1.2.3, KF and 4.1.2.7, KF), cholinesterase (3.1.8, 
KF) and other enzymes and the functional state of the hypophysio- 
adrenal system. We attributed an important role, in the mediation of 
radiation, to the nonspecific reaction of the sympatho-adrenal 
system. The data we obtained from exposing rats to various types of 
radiation in doses equivalent to 40 R of orthovoltage x-radiation 
could also be indicative of the presence of a nonspecific component 
in the effects of relatively small doses of ionizing radiation. Howev- 
er, the role of adrenergic mechanisms in mediating the effect of 
radiation in relatively small doses on metabolism has not yet been 
completely defined. In order to answer this question, we investigated 
hexokinase activity in subcellular structures isolated from homog- 
enates of tissue from the rat’s cerebral hemispheres 5 and 60 min 
after aoa to total-body x-radiation in a dosage of 40 R, against 
the background of administration of adreno-blocking agents, since 


our previous studies showed that there was a marked correlation 
between activity of some enzymes and the effects of a- and B- 
adrenoblocking agents. We also determined cholinesterase activity in 
the brain homogenate, as one of the indices of the state of the 
acetylcholine-cholinesterase system of the CNS. 


44115 (ERDA-tr—266, pp 49-55) Chromosomal aberrations in 
fish embryos induced by chronic radiation. Pechkurenkov, V.L. (All- 
Union Scientific Research Inst. of Sea Fisheries and Oceanography, 
Moscow). 1976. Translated from Radiobiologiya; 16: No. 6, 842- 
846(1976). 

In Radiobiology. 
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Calculations made on geometric models revealed that the data 
indicating the increase in chromosomal aberrations in fish embryos 
growing in solutions of strontium-90—yttrium-90, with activity of 
n.107 '°-n.10-> Ci/liter, are not comprehensible. A comparison of 
estimated and experimental data showed that one could expect an 
increase in chromosomal aberrations in fish embryos with a dose rate 
of at least 1 rad/hour, and that this effect is determined by the 
overall number of ionizations per unit time referable to all of the cell 
chromosomes rather than a single one. 


44116 (ERDA-tr—266, pp 56-61) Morphological characteristics 
of radiation lesions to the small intestine of mice exposed to radiation 
at different stages of postnatal development. Timoshenko, S.I.; Boga- 
tyrev, A.V.; Sverdlov, A.G. (Leningrad Inst. of Nuclear Physics). 
1976. Translated from Radiobiologiya; 16: No. 6, 847-851(1976). 

In Radiobiology. 

A comparative study was made of radiation lesions to the 
small intestinal mucosa of mice in different age groups. The data 
obtained demonstrated distinct morphological differences in devel- 
opment of the gastrointestinal syndrome in mice of different ages. In 
spite of the fact that there is a similar type of radiation lesion to the 
cryptae, regardless of the age of the irradiated animals, the differ- 
ences are manifested in the condition of the villi. Evidently, this is 
attributable to the kinetics of the small intestinal cell population in 
mice at different stages of postnatal development. 


44117 (ERDA-tr—266, pp 62-67) Effect of heparin on recovery 
processes in the irradiated organism. Lukashin, B.P.; Dzharak’yan, 
T.K. 1976. Translated from Radiobiologiya; 16: No. 6, 852- 
856(1976). 

In Radiobiology. 

A study was made of the effect of heparin (250 U/kg) on 
antiradiation activity of cystamine with administration of the biopo- 
lymer at the early postradiation stages. Single administration to mice 
of heparin 30 min, as well as 1-2 days, after exposure to 750 R 
radiation doubled the survival rate, as compared to the effect of 
cystamine alone. Faster restoration of bone marrow cells and spleen 
weight was also observed in heparinized animals. There was a 
change in direction of differentiation of stem cells in bone marrow 
under the influence of heparin. 


44118 (ERDA-tr—266, pp 68-72) Regeneration of irradiated 
nerve structures. Tkachenko, Z.Ya.; Demidova, G.G.; Chebotarev, 
E.E. (Inst. of Molecular Biology and Genetics, Kiev). 1976. Trans- 
lated from Radiobiologiya; 16: No. 6, 857-860(1976). 

In Radiobiology. 

As we know, nerve structures play a large part in develop- 
ment of radiation lesions. However, the vast majority of researchers 
gave attention primarily to degenerative changes arising in nerve 
tissue following exposure to radiation, and only a few of them 
stressed the existence of compensatory recovery processes, which 
they usually observed on the cellular level. In the last decade, works 
have been published, indicative of subcellular signs of repair. Analy- 
sis of the literature revealed that there is sparse information dealing 
with postradiation changes in nerve structures of the stellate gangli- 
on, solar plexus and stomach. For this reason, it became necessary to 
investigate these processes on the subcellular level as well, since 
regeneration in such labile tissue as nerve tissue occurs primarily due 
to intracellular repair processes, rather than cell reproduction. 


44119 (ERDA-tr—266, pp 73-77) Effects of divided doses of 
radiation on kinetics of hemopoietic stem cells. Barakina, N.F.; Dicke, 
K.A.; Ghio, R.; Rakhamnina, O.N. (Inst. of Developmental Biology, 
Moscow). 1976. Translated from Radiobiologiya; 16: No. 6, 861- 
864(1976). 

In Radiobiology. 

ND2 strain mice were exposed to 350 rad, once, twice and 
three times, at 14-day intervals. It was shown that the ability of 
hemopoietic stem cells to form exogenous spleen colonies and colo- 
nies in a thin-layer agar system progressively diminishes after each 
successive exposure to radiation. The results of transplantation of 6- 
day cultures to lethally irradiated recipients are indicative of in vitro 
CFU reproduction. At the same time, there is greater recovery of 
CFU, reflecting proliferative activity of stem cells, in irradiated bone 
marrow than in intact marrow. 


44120 (ERDA-tr—266, pp 78-83) Radioprotective effect of ex- 
tract of intestinal mucosa. Ivanov, A.A.; Dobronravova, N.N.; Klem- 
parskaya, N.N. 1976. Translated from Radiobiologiya; 16: No. 6, 
865-869( 1976). 

In Radiobiology. 

Intravenous administration of extract of small intestinal 
mucosa prior to exposure of animals (dogs and rabbits) to lethal 
doses of y-radiation increased their radioresistance. Data are submit- 
ted concerning the correlation between the radioprotective effect of 
this extract and its shock-inducing effect, and capacity of lowering 
complement level in blood serum. 


44121 (ERDA-tr—266, pp 84-91) Early destructive changes in 
the small intestinal mucosa of rats and mice exposed to superlethal 


ERA VOL. 2, NO. 18 


doses of radiation. Report 1. On interphase destructions of cells of 

epithelium. Parshkov, E.M. (Scientific Research Inst. of 
Medical Radiology, Obninsk, USSR). 1976. Translated from Radio- 
biologiya; 16: No. 6, 870-876(1976). 

In Radiobiology. 

Electron microscopy revealed absence of signs of interphase 
destruction of proliferative cells of the small intestinal mucosal 
cryptae in rats and mice during the first few hours after exposure to 
superlethal doses of radiation. 


44122 (ERDA-tr—266, pp 92-97) Some parameters of oxygen 
metabolism in irradiated rat tissues at high altitudes. Daniyarov, S.B.; 
Plekhina, L.B. (Kirgiz State Medical Inst., Frunze, USSR). 1976. 
Translated from Radiobiologiya; 16: No. 6, 877-881(1976). 

In Radiobiology. 

The results are submitted of studies of the combined effect on 
the animal organism of altitude hypoxia and ionizing radiation. It 
was demonstrated that preliminary 2-month adaptation to altitude 
has a beneficial effect on the course of moderate radiation sickness 
following exposure of rats to 550 rad. Changes were demonstrated in 
oxidative tissular metabolism under the influence of altitude hypoxia, 
which enhance radioresistance of the irradiated organism. 


44123 (ERDA-tr—266, pp 108-112) Effects of exogenous ATP 
on de novo biosynthesis of pyrimidine nucleotides in tissues of rats 
exposed to prolonged gamma radiation. Atabekova, G.A. Kosh- 
cheenko, N.N.; Romantsev, E.F. 1976. Translated from Radiobiolo- 
giya; 16: No. 6, 890-894(1976). 

In Radiobiology. 

In this work, we submit the experimental data pertaining to 
the effects of ATP on de novo biosynthesis of UMP from orotic acid 
and on enzymatic conversion of uridyl nucleotides into cytidylic 
ones in the same tissues of nonirradiated rats and rats exposed to 
prolonged y radiation in the minimum absolutely lethal dosage of 
1100 R delivered at the rate of 0.8 R/min. The ATP solution (pH 
7.0) was injected intravenously in a single dose of 350 mg/kg 20-30 
min prior to start of irradiation. Experiments were repeated three 
times. Preventive administration of ATP has a negligible beneficial 
effect on de novo biosynthesis of UMP in the thymus and spleen, 
eliciting undulant changes in this process in tissues of the liver and 
lowering considerably the radiation-induced increase in intensity of 
formation of cytidylic nucleotides from uridylic ones in hemopoietic 
tissues, showing no effect on radiation-induced destruction of 
lymphoid cells. These data are quite consistent with the lack of 
efficacy of ATP in the case of prolonged exposure of rats to y 
radiation. In nonirradiated rats, administration of ATP in the dosage 
that is the most effective in the case of brief irradiation at a high dose 
rate, did not affect the weight of organs, formation of cytidylic from 
uridylic nucleotides in all tissues studied, or biosynthesis of UMP 
from orotic acid in hemopoietic tissues. 


44124 (ERDA-tr—266, pp 117-119) Investigation of effects of 
low molecular DNA on the genome of somatic cells of healthy and 
irradiated animals. Nikolaevskaya, N.G. 1976. Translated from Ra- 
diobiologiya; 16: No. 6, 897-899(1976). 

In Radiobiology. 

It has been shown in several works that high molecular DNA 
lowers the incidence of chromosomal radiation damage in somatic 
cells of irradiated animals. The present work was undertaken to 
determine the significance of molecular weight in lowering the 
incidence of radiation damage to chromosomes. At the same time, 
we investigated the effect of low molecular DNA on the genome of 
somatic cells of healthy animals. The influence of exogenous DNA 
on incidence of chromosomal aberrations is determined largely by 
the molecular weight of the biopolymer. In our opinion, the lack of 
beneficial effect of low molecular DNA, with respect to reducing 
the radiation-induced chromosomal aberrations, is indicative of the 
prime significance of complementary fragments of the administered 
biopolymer in the mechanism of action of exogenous DNA on repair 
of chromosomes. 


44125 (ERDA-tr—266, pp 120-124) Use of uracil and thymidine 
for deoxyuridine biosynthesis in the irradiated organism. Mazurik, 
V.K. 1976. Translated from Radiobiologiya; 16: No. 6, 899- 
903(1976). 

In Radiobiology. 

We investigated uptake of ''C-uracil in RNA and DNA of 
bone marrow, spleen, thymus and liver as related to different levels 
of thymidine in the intact and irradiated organism. We consider this 
to be a valid approach, since there is limited incorporation of the 
nitrogen base in RNA or DNA, with particular reference to the 
intermediate stage of its conversion into the corresponding nucleo- 
side. Both the '*C-uracil and '*C-deoxyuridine tracers were incorpo- 
rated in RNA and DNA of intact rat organs. The amount of ''C- 
deoxyuridine incorporated in DNA was always greater than that of 
“C-uracil: 30 times more in marrow, 60 times more in the spleen. 6- 
10 times more in the thymus and 2-3 times more in the liver. 
Analogous data were obtained for RNA (with the exception of liver 
RNA): however, there was less difference between uptake of '*C- 
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deoxyuridine and uracil, and it constituted a 5-7-fold difference in 
marrow, 2.5-fold in the spleen, 1.5-2-fold in the thymus, no differ- 
ences being demonstrated in the liver. Administration of 'C-uracil 
together with thymidine increased incorporation in marrow DNA 
by 44 percent (thymidine dosage, 5 mole) or by 70-90 percent 
(thymidine dosage, 10 zmole), with 35-65 percent increase (5 umole) 
or 41-80 percent (10 pmole) in spleen DNA. We failed to observe 
changes in uptake of '*C-uracil in the DNA of the thymus and liver 
under the influence of thymidine administration. There was a consid- 
erable increase in free thymidine content [3] 5-6 hours after total- 
body y-radiation in a dosage of 700 R; for this reason, formation of 
labeled '*C-deoxyuridine from '*C-uracil and deoxyribose of thymi- 
dine was intensified to such an extent that the amount of tracer 
incorporated in DNA from 'C-uracil remained at the level of values 
in the nonirradiated control, in spite of decreased incorporation of 
C-deoxyuridine proper in DNA. 


44126 (ERDA-tr—266, pp 125-129) Effect of a2-macroglobulin 
on organic biosyn of nuclear proteins in su irradiated 
animals, Chagovets, E.M.; Khipko, S.E.; Paskevich, I.F. (Scientific 
Research Inst. of Medical Radiology, Kharkov). 1976. Translated 
from Radiobiologiya; 16: No. 6, 903-907(1976). 

In Radiobiology. 

The effect of a2-macroglobulin on biosynthesis of nuclear 
proteins (globulins and histones) of the liver and spleen of animals 
exposed to sublethal radiation at different intervals after such expo- 
sure was investigated. The results obtained from this study of the 
effect of a2-macroglobulin on the process of synthesis of nuclear 
proteins in the organism of sublethally irradiated animals are indica- 
tive of organic distinctions of this process, which are manifested in 
accordance with the class of nuclear proteins and time after exposure 
to radiation. The observed normalization of synthesis of the nuclear 
proteins studied with administration of a2-macroglobulin at different 
stages of the experiment is indicative of the possibility of using this 
biostimulator to intensify repair processes in the organism of suble- 
thally irradiated animals. 


44127 (ERDA-tr—266, pp 130-133) Free radicals in tissues of 
white rats exposed to x-rays and fast neutrons fo'lowing preadaptation 
to hypoxia and hyperoxia. Chebotarev, E.E.; Kulyabko, P.N.; 
Kuz'menko, V.A.; Fedorchenko, V.I.; Dudarev, V.P. (Inst. of Onco- 
logical Problems, Kiev). 1976. Translated from Radiobiologiya; 16: 
No. 6, 907-91 1(1976). 

In Radiobiology. 

Previous works have shown that free-radical activity declines 
in organs and tissues of animals exposed to x-rays and fast neutrons. 
Administration to animals of some forms of radioprotectors prior to 
x irradiation normalizes the level of free radicals. No tendency 
toward normalization of free-radical activity is observed when ani- 
mals are exposed to neutrons. On the basis of the fact that the 
mechanism of protective action of several radioprotectors is related 
to the “oxygen effect,” which is important in x irradiation and 
apparently plays no appreciable role in the case of exposure to dense 
ionizing radiation, it was deemed important to determine the effect 
of radiation varying in density of ionization on free-radical activity 
in tissues of animals exposed to preliminary multiple hypoxic or 
hyperoxic factors. Free-radical oxidation, which is notable for high 
biochemical activity, was demonstrated in all normally functioning 
organs. It changed with change in intensity of metabolic processes. 
For this reason, the decline of concentration of free radicals in 
tissues of irradiated animals is apparently related to depressed metab- 
olism. The lower concentration of free radicals in tissues of animals 
adapted to two opposite conditions, hypoxia and hyperoxia, is per- 
haps related to different mechanisms of effects of these factors on 
intensity of free-radical processes. While, in the case of adaptation to 
hypoxia, the decrease in free-radical content is probably related to 
hypoxidosis as a result of oxygen deficiency and corresponding 
adaptation of oxidative processes. The different effect of radiation on 
content of free radicals in tissues of animals adapted to hypoxia and 
hyperoxia is also indicative of the difference in mechanisms of effects 
on intensity of free-radical processes in such animals. 


44128 (ERDA-tr—266, pp 142-144) Effect of position and type 
of substituent in the indolyalkylamine series on electron donor proper- 
ties and radioprotective activity. IZmozherov, N.A.; Ainbinder, N.E. 
Filaretov, A.N.; Izmozherova, E.L. (Inst. of Natural Sciences, 
Gorkii, USSR). 1976. Translated from Radiobiologiya; 16: No. 6, 
917-919(1976). 

In Radiobiology. 

In this report, on the example of the indolylalkylamine series 
studied by Zherebchenko, an effort was made to determine the effect 
of position and type of substituent in the indole cycle on manifesta- 
tion of donor properties and presence of a link between radioprotec- 
tive and electron donor activity. Of the many indolylalkylamines 
studied, we selected 11: tryptamine, hydroxy, methoxy derivatives 
thereof, as well as 5-acetyl- and 5-chloro-tryptamine. MO LCAO 
[molecular orbitals of linear combinations of atomic orbitals] estima- 
tions for the molecules were made in the 7-electron approximation 
on an M-220 computer. The magnitude of donor properties of 
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molecules (X/sub N donor/) determined by -NH2 groups is quite 
consistent with data on survival rate among lethally irradiated mice. 
The calculated coefficient of rank correlation is close to 1. The 
coefficient of linear correlation of X/sub N donor/ and survival rate 
of irradiated animals constitutes -0.918 +- 0.132; t = 7.06 (t is 
greater than 4.59, with P = 99.99 percent). Estimates show that a 
substitution in position 5 is the most effective, both with respect to 
donor and radioprotective activity of the molecule, as compared to 
substitutions in other positions. Even substitution in this position 
with atoms or atom groups with mild acceptor properties (5-chloro- 
tryptamine and 5-acetyltryptamine) gives the molecule donor and 

protective properties that are similar to those of serotonin and 
mexamine. 


44129 (ERDA-tr—266, pp 145-148) Osteogenic properties and 
growth of irradiated bone marrow following extramedullary transplan- 
tation thereof. Starostin, V.I.; Sludskaya, A.I. (Inst. of Developmen- 
tal Biology, Moscow). 1976. Translated from Radiobiologiya; 16: 
No. 6, 919-921(1976). 

In Radiobiology. 

Numerous data have been obtained to date indicating that the 
stromal cells of hemopoietic organs, in particular the osteogenic 
elements, are histogenetically unrelated to the hemopoietic stem cell. 
The method of extramedullary transplantation of marrow, which 
permits demonstration of osteogenic properties of stroma and de- 
scription thereof, is used extensively in the study of patterns of 
histogenesis of osteogenic cells and radiosensitivity thereof. In this 
investigation, we tried to obtain additional data on the population of 
osteogenic precursor cells of marrow, with preliminary in vivo 
exposure of the latter to radiation. Marrow retained its osteogenic 
properties when donors were exposed to 550 and 700 R radiation. In 
the former case, the preserved osteogenic precursor cells following 
radiation were present in sufficient number, not only for support of 
bone tissue for a long time, but to implement growth of the trans- 
plants, the size of which was close to the control toward the end of 
the observation period. In the latter case, the transplants presented 
limited capacity for growth, as compared to the control, apparently 
due to significant loss of osteogenic precursor cells which, under 
these conditions, are capable primarily of maintaining osteogenesis. 
The osteogenic properties of marrow were not depressed with a 
dosage of 900 R as well, which is consistent with the findings of 
some authors, but not others. However, in all the works cited, 
relatively high radioresistance of osteogenic elements was noted 
(900-1500 rad), as compared to that of hemopoietic elements. 


44130 (ERDA-tr—266, pp 149-152) Condition of adrenal cortex 
in offspring of irradiated female rabbits. Moldavskii, M.I. (Medical 
Inst. Moscow). 1976. Translated from Radiobiologiya; 16: No. 6, 
922-924(1976). 

In Radiobiology. 

Previously, we showed that the width of the adrenal cortex is 
reduced and lipid, ascorbic acid and RNA levels in this organ 
undergo change in the offspring of irradiated females. In this work, 
we studied the change in morphological indices of offsprings’s 
adrenal cortex as related to interval between exposure of mothers to 
radiation and time of birth of offspring. The cortical substance and 
fasciculoreticular zone are narrower on the Ist day and the glomeru- 
lar zone is also narrower on the 90th day than in intact animals. At 
other times examined, the width of the cortex did not differ from the 
control, and at some times it was even wider. According to the 
aggregate of morphological signs, it can be assumed that there is 

uced functional activity of the glomerular zone at the 2d, 4th and 
5th stages, and of the fascicular and reticular zones at the 2d and 4th 
stages. At other stages, the aggregate of histochemical and morpho- 
metric findings was not indicative of functional impairment of corti- 
cal cells in offspring of irradiated rabbits. The width of the adrenal 
cortex and zones thereof is considered an important criterion of the 
condition of this organ. Normalization thereof in offspring of rabbits 
exposed to radiation 6-9 months prior to mating is indicative of 
possible recovery of some indices of the adrenal cortex of offspring 
of irradiated females, depending on the interval between irradiation 
of the latter and birth of offspring. 


44131 (ERDA-tr—266, pp 156-160) Cobalt content of rabbit 
tissues after exposure to x-rays. Gotsulyak, L.E. (Odessa Medical 
Inst., Pirogov, USSR). 1976. Translated from Radiobiologiya; 16: 
No. 6, 927-931(1976). 

In Radiobiology. “ 

The dynamics of cobalt content in different rabbit tissues 
(brain and spinal cord, liver, bores, small intestine and blood) as 
related to time after exposure (30 nto 30 days) to 450 R radiation 
was studied. The data obtained are indicative of both redistribution 
of cobalt in different tissues at different stages of development of the 
radiation effect and loss of the trace element in the irradiated 
organism. The fact that, along with decreased concentration of 
cobalt in most tissues of irradiated animals, there is significant 
increase in amount of this trace element at certain times is indicative 
of redistribution of cobalt in tissues. Thus, the submitted data indi- 
cate that impaired metabolism of cobalt in the irradiated organism is 
one of the important factors in pathochemistry of radiation lesions. 
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INVERTEBRATES 


44132 Inherited F; sterility in the pink bollworm: effects on 
embryonic development and sperm transfer. LaChance, L.E.; Richard, 
R.D.; Belich, C. (Agricultural Research Service, Fargo, ND). Con- 
tract AT(49-7)-3028. Environ. Entomol.; 5: No. 3, 543-548(15 Jun 
1976). 

Adult male pink bollworms, Pectinophora gossypiella 
(Saunders) 2 to 3 days old, were irradiated with 13 or 6.5 krads of 
gamma rays and outcrossed to untreated females. The F, progeny 
were reared and paired with untreated moths. The effects on mating 
and sperm transfer by F, males were similar to those obtained in 
previous studies: F; males mated normally but often failed to insemi- 
nate females with eupyrene (nucleate) sperm. Also, 35 percent of the 
F,; females (13 krad) mated with normal males failed to receive (or 
store) eupyrene sperm in their spermathecae. Histological studies of 
8, 24, 48, or 96-h-old eggs deposited by inseminated F, females 
mated with untreated males or by untreated females mated with Fi 
males showed that most eggs were fertilized and that embryonic 
development proceeded until a definitive postblastokinesis embryo 
was formed. For example, untreated females mated with F; males 
from the 13 krad test had an egg hatch of 15.4 percent, but 86 
percent of the eggs had formed a segmented embryo at 48 h and 72 
percent had formed a definitive embryo after 96 h of development. 
Similar trends were found in the eggs produced by F; females mated 
with untreated males. This suggests that most embryonic develop- 
ment can be completed without some of the genetic information 
contributed by the male or female gamete. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 44047, 44106 


44133 (BNWL—2020) Methodology for estimating radiation 
doses due to tritium and radiocarbon releases. Baker, D.A.; Soldat, 
J.K. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
1976. Contract EY-76-C-06-1830. 26p. Dep. NTIS, PC A03/MF 
AOl. 

Although the exact release rates of tritium (*H) and 'C to 
the environment from a fusion power plant are not known, unit dose 
rates from postulated releases to air or to surface water can be 
calculated for a hypothetical individual and for population groups. 
Assuming a tritium release of 1 curie per year (Ci/yr) as HTO to the 
atmosphere, a hypothetical maximum individual residing near a 
fusion power plant might receive a dose rate of 2 x 10~* millirem per 
year (mrem/yr). Assuming a | Ci/yr release to surface waters, this 
individual might receive a dose rate of 1.5 x 10> mrem/yr. The dose 
rate to the population of the world including the United Sates and 
the regional population was estimated to be 1 x 107? man-rem/yr 
from the release to the atmosphere and 6 x 107? man-rem/yr from 
the release to surface waters. Dose rates from releases of 1 Ci/yr '*C 
to the atmosphere were estimated to be 0.4 mrem/yr to the bone of 
the hypothetical maximum individual and 2 man-rem/yr to the total 
body of the world population. Because of the persistence of '*C in 
the environment and the fact that carbon is a major constituent of 
any living thing, efforts should be made to eliminate those releases 
with available technology such as double containment of the reac- 
tors to prevent air leakage. 


44134 (HASL—3i8, pp 1.3-1.28) Internal radiation dose commit- 
ments in the northern temperate zone from ®°Sr, '*°Ba, ''I and '°®Cs 
produced in nuclear tests. O’Brien, B.J. (Inst. of Nuclear Sciences, 
Lower Hutt, New Zealand). 1 Apr 1977. 

In Health and Safety Laboratory environmental quarterly, 
December 1, 1976—March 1, 1977. 

The radiation dose commitments for human populations from 
the ingestion in milk of ®Sr, ‘Ba, ''I and '®Cs produced in 
atmospheric nuclear tests have been determined from the measured 
activities of '87Cs, ®°Sr, '°Ba and '"I in pasteurized milk at some 63 
cities in the United States between 1961 and 1965. The data have 
also been used to determine fallout/milk transfer coefficients for 
these radionuclides. The resulting dose commitments for adult popu- 
lations in the northern temperate zone for nuclear test up to 1975 are 
5.3, 0.36, 0.0055, 34 and 0.011 mrad from '7Cs, ®°Sr, '*°Ba, '"I and 
'86Cs respectively. 


44135 (ERDA-tr—266, pp 103-107) Effects of various concen- 
trations of radioisotopes on magnitude of incorporation and survival of 
potato seeds. Serebrenikov, V.S.; Ivanov, V.N. (Scientific Research 
Inst. of Potato Farming, Moscow). 1976. Translated from Radiobio- 
logiya; 16: No. 6, 886-889(1976). 

In Radiobiology. 

A study of the biological effects of radioactive isotopes on 
potato seeds established that the latter differ in capacity to incorpo- 
rate radioactive tracers, and the magnitude thereof is related to the 
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specific activity of the radioisotope. With increase in concentration 
of radioisotope, there is an increase in amount of incorporated 
radioactivity, with concurrent decrease in survival of the seeds. 


ANIMALS 
REFER ALSO TO CITATION(S) 44137 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 


44136 (BNWL—2088, pp 39-51) Calibration procedures for in 
vivo sodium iodide spectrometry of plutonium and americium in the 
human lung. Umbarger, C.J.; Jett, J.H. (Los Alamos Scientific Lab., 
NM). Sep 1976. 

From Workshop on measurement of heavy elements in vivo; 
Seattle, WA, USA (24 Jun 1976). 

In Proceedings of the workshop on measurement of heavy 
elements in vivo. 

This paper describes the calibration techniques and associated 
error analysis for the in vivo measurement by Nal spectrometry of 
heavy elements in the lung, specifically plutonium and americium. A 
very brief description of the instrumentation system is included. 


ANIMALS 
REFER ALSO TO CITATION(S) 44110 


44137 (ERDA-tr—266, pp 98-102) Distribution and biological 
effects of intratracheal administration of californium-252. Moskalev, 
Yu.L.; Stepanov, S.V.; Zalikin, G.A.; Kalistratova, V.S. 1976. Trans- 
lated from Radiobiologiya; 16: No. 6, 882-885(1976). 

In Radiobiology. 

A study was made of distribution and biological effects of 
californium-252 nitrate (pH 3.0) on rats. It was shown that the 
skeleton, liver and kidneys are the principal organs of secondary 
deposition, which constituted 29.2 percent, 4.5 percent and 1.4 
percent, respectively, of the given dose. An evaluation was made of 
the effect of Cf on mean life expectance, composition of peripheral 
blood, weight, blood cholinesterase and alkaline phosphatase activ- 


ity. 
THERMAL EFFECTS 


INVERTEBRATES 


44138 Temperature effect on lifespan, metabolism, and develop- 
ment time of Mesocyclops leuckarti (Claus). Gophen, M. (Israel 
Oceanographic and Limnological Research Ltd., Tiberias). Oecologia 
(Berlin); 25: No. 3, 271-277(8 Oct 1976). 

The appearance of Mesocyclops leuckarti (Claus) in Lake 
Kinneret was found to be as a population with mixed age structure 
present throughout the year, when average epilimnic temperatures 
varied from 14 to 28°C. Some physiological features were studied, at 
three temperatures (15, 22, and 27°C), in order to give an insight into 
such an occurrence: the development time of instars, egg production, 
longevity, ammonia excretion, food intake and oxygen consumption 
of adult females. It is suggested that the high rate of metabolism and 
respiration and smaller body size at 22—27°C is compensated for by 
the higher rate of development of the offspring and egg production 
of the adult females. 


44139 Effect of temperature on development, survival, oviposi- 
tion, and diapause in laboratory populations of Sepedon fuscipennis 
(Diptera: Sciomyzidae). Barnes, J.K. (Cornell Univ., Ithaca, NY). 
Environ. Entomol.; 5: No. 6, 1089-1098(15 Dec 1976). 

Sepedon fuscipennis Loew was reared in the laboratory under 
constant temperature regimes to determine the effect of temperature 
on several life history features. Developmental and oviposition rates 
are greatest at 30°C. Total survival of the immature stages is greatest 
at 33°C. The intrinsic rate of increase is positive over the 15—33°C 
range, and it peaks at 30°C where r/sub m/ = 0.137 day~'. Adult 
longevity increases as temperature decreases. Total fecundity is 
highest at 21°C. In the laboratory, most adults live beyond the age at 
which they contribute significantly to the intrinsic rate of increase. 
S. fuscipennis is a typical polyvoltine species exhibiting imaginal 
facultative diapause. Diapause is characterized by cessation of ovar- 
ian development, cessation of spermatogenesis, and hypertrophy of 
fat bodies. Both temperature and photoperiod influence diapause 
induction in the sensitive and responsive adult stage. 


44140 Analytic model for description of temperature dependent 
rate phenomena in arth Logan, J.A.; Wollkind, D.J.; Hoyt, 
S.C.; Tanigoshi, L.K. (Washington State Univ., Pullman). Environ. 
Entomol.; 5: No. 6, 1133-1140(15 Dec 1976). 
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A new description of temperature-dependent, rate phenomena 
was deduced to describe developmental time and ovipositional data 
for the McDaniel spider mite, Tetranychus mcdanieli McGregor. 
The derived equation accounted for asymmetry about optimum 
temperature and was of particular utility for description of systems 
operating at or above optimum temperatures. Ovipositional and 
developmental rate functions were used in a temperature-driven, 
discrete-time, simulation model describing McDaniel spider mite 
population dynamics. Temperature dependence of the instantaneous 
population growth rate was determined by fitting the derived rate- 
temperature function to data generated through simulation at various 
fixed temperatures. The functional relationship of important popula- 
tion parameters to temperature provided the mechanism for inclu- 
sion of phenological effects on mite populations in a synoptic apple 

tt management model. Two derived functions were fit to several 
published rate-temperature data sets. Adequacy of description (as 
indicated by R? values) indicated general applicability of both func- 
tions for description of temperature-controlled, biological processes. 
Further, it was concluded that the singular perturbation method of 
matched asymptotes has eey wide application in ecology, and 
an Appendix detailing the application of this method is included. 


44141 Activity and blacklight induced flight of black cutworm 
and European corn borer as related to temperature and relative 
humidity. Broersma, D.B.; Barrett, J.R. Jr.; Sillings, J.O. (Purdue 
Univ., West Lafayette, IN). Environ. Entomol.; 5: No. 6, 1191- 
1194(15 Dec 1976). 

Flight behavior and response to blacklight of black cutworm 
(BC), Agrotis ipsilon (Hufnagel) and European corn borer (ECB), 
Ostrinia nubilalis (Hubner) adults were determined in laboratory 
tests at temperatures ranging from 0—55°C. ECB was tested at 2 air 
moisture conditions, less than 30 percent RH and 30—60 percent 
RH, while BC was only tested at one condition, between 30—60 
percent RH. BC moths were active at lower temperatures (3°C) than 
were ECB (15°C). Both species were above 90 percent active from 
the lower temperature limits up to 45°C. Male BC moths were 
slightly less responsive than females to blacklight. Male and female 
ECB moths responded similarly except at low temperatures. The 
peak for ECB flight response occurred at higher temperatures in 
conditions of low relative humidity than in conditions of moderate 
humidity. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 44065, 44066 


44142 Effects of dams on Pacific salmon and steelhead trout. 
Collins, G.B. (National Marine Fisheries Service, Seattle). Mar. Fish. 
Rev.; 38: No. 11, 39-46(Nov 1976). 

The construction of dams has had more impact on the surviv- 
al of salmon than any of the other activities of man. Because of the 
necessity for providing safe passage over the physical obstructions of 
dams, fishways were provided to permit adult fish to swim over the 
dams to continue their upstream migration. The large scale of 
fishway construction required more information on fish behavior and 
abilities, therefore a special laboratory for fishery-engineering re- 
search was constructed in which the reactions of anadromous fish 
were measured. Experiments provided data on the spatial require- 
ments of salmon on fishways, on rates of movement of ascending 
fish, and on the effect of fishway slope and length on fish perfor- 
mance. Mortality rates for juvenile fish have been estimated at 15 
percent loss per dam, thus studies were undertaken to develop 
practical methods of protecting young migrants at dams. Dams 
created other environmental stresses such as delays in migration, 
temperature changes, and “nitrogen supersaturation.” To avoid the 
cumulative hazards of a long series of dams, a system is being 
=— to collect and transport young migrants to the estuary. 
(CAJ) 


44143 Responses of mosquitofish (Gambusia affinis) to ash efflu- 
ent and thermal stress. Cherry, D.S. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg); Guthrie, R.K.; Rodgers, J.H. Jr.; Cairns, J. 
Jr.; Dickson, K.L. Trans. Am. Fish. Soc.; 105: No. 6, 686-693(Nov 
1976). 

Mosquitofish, the only fish species inhabiting a drainage 
system that received high coal ash concentration at one end and 
thermal discharges at the other, appeared to successfully function in 
this environment with no apparent detrimental effects. Temperature 
conditions (44.5°C) were more limiting to the species’ functional 
capacity than was coal ash turbidity (275 JTU) with high metal 
concentrations. Laboratory preference, avoidance, and lethal tem- 
perature trials supported the field observations. Mosquitofish had a 
final temperature preferendum at 34.7 to 35.1°C (both individual and 
group response), an upper temperature avoidance at 39°C when 
acclimated at 30 and 36°C, and an upper lethal temperature limit at 
38°C. The species survived in this aquatic system in which elemental 
concentrations, determined by neutron activation analysis, were 
sufficiently high to be lethal to other fish species according to values 
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from the literature and by in situ toxicity tests. Of the 40 elements 
measured, five (calcium, chlorine, selenium, zinc, and bromine) 
appeared to be concentrated by the mosquitofish, while the others 
were most highly accumulated in the benthic sediments. 


CHEMICALS METABOLISM AND TOXICITY 


44144 Chronic oil contamination and aquatic organisms with 
emphasis on diptera: status and bibliography. Parker, B.L.; Brammer, 
J.D.; Whalon, M.E.; Berry, W.O. (Univ. of Vermont, Burlington). 
Water Resour. Bull.; 12: No. 2, 291-299(Apr 1976). 

The author's literature survey reveals that only recently have 
small and/or continuous low-level contaminations by petroleum and 
petroleum products begun to receive the attention previously ac- 
corded large marine spills. Very little is known about the long-term 
biological effects of this kind of contamination upon marine organ- 
isms and almost nothing with regard to freshwater organisms, par- 
ticularly concerning the individual organism. He recommends that 
the lack of literature and current research on the subject receive 
priority attention and offers a bibliography intended to facilitate 
efficient planning for future investigations. (RFC) 


PLANTS 
REFER ALSO TO CITATION(S) 42620 


44145 Effects of acidity on the phytoplankton and primary pro- 
ductivity of selected northern Ontario lakes. Kwiatkowski, R.E.; 
Roff, J.C. (Univ. of Guelph, Ont.). Can. J. Bot.; 54: No. 22, 2546- 
2561(15 Nov 1976). 

The effects of acidity on primary production, species com 
sition, and abundance of phytoplankton were investigated in six lakes 
in the Sudbury area of Ontario, where pH values lay between 4.05 
and 7.15. Significant relationships showing an increase in water 
transparency and decrease in chlorophyll a concentration with de- 
clining pH were found. Percentage similarity of community (PSc) 
and community coefficient (CC) values were highest between lakes 
closest in pH, reflecting progressive changes in species composition. 
As the pH declined, Chlorophyta diminished in importance and the 
Cyanophyta became dominant. The phytoplankton diversity index 
(DI) remained relatively unchanged between pH values of 7.0 to 5.0 
but decreased at lower values. Primary production in milligrams C 
metre~* hour~' was reduced in lakes below pH 5.5; however, as a 
result of the increase in depth of euphotic zone accompanying more 
acidic conditions, primary production in milligrams C metre? 
hour™' remained high down to pH 4.4, below which it was drastical- 
ly reduced. 


44146 Characteristics of tree bark as an indicator in high-emis- 
sion areas. Loetschert, W.; Koehm, H.J. (Univ., Frankfurt am Main). 
Oecologia (Berlin); 27: No. 1, 47-64(13 Jan 1977). 

In the emission area of Frankfurt a.M. measurements of pH 
value, sulfur content and concentrations of Ca**, K* and Na* of tree 
bark have been made. In the case of the deciduous trees Fraxinus 
excelsior, Acer platanoides and Tilia spp. all parameters can be used 
as an indicator for the degree of emissions. Even in the “desert of 
lichens” a division into four different zones of load is possible. 
Because in the Rhein-Main area winds from the southwest predomi- 
nate, the size of zones of greatest air pollution depends on the 
distribution of winds. Correlations between the sulfur content of 
bark and the arithmetical mean value of SO2 in the air have been 
found. The sulfur values of bark range from 50 to 270 pg/cm?, the 
SO, values from 0.08 to 0.13 mg/m*. A correlation between electric 
conductivity and Ca** values in the bark suspension was also found. 
With distance from the emission center the Ca** content of bark is 
decreasing. In the emission area of Frankfurt a.M. pH value and 
sulfur content of bark of deciduous trees must be regarded as 
indicators for air quality and the Ca** values as indicators for dust 
emissions. 


INVERTEBRATES 


44147 Mercury and iron uptake by cytosomes in mantle epithelial 
cells of quahog clams (Mercenaria mercenaria) exposed to mercury. 
Fowler, B.A. (National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC); Wolfe, D.A.; Hettler, W.F. J. Fish. 
Res. Board Can.; 32: No. 10, 1767-1775(Oct 1975). 

Specimens of the quahog clam Mercenaria mercenaria were 
placed in sea water containing mercury (Hg**) concentrations of 
0.1, 1, and 10 parts per million (ppM) for 6 days. A dose-related 
increase of electron dense cytosomes was observed by electron 
microscopy in mantle tentacle epithelial cells of mercury-treated 
clams. Energy dispersive x-ray microanalysis of these cytosomes 
disclosed the presence of high iron concentrations in relation to 
mercury. Analysis of mantle fringes from the same clams by atomic 
absorption spectroscopy showed marked changes in tissue iron levels 
of mercury-treated clams in comparison to controls. 
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44148 Uptake of lead, zinc, cadmium, and copper by the pulmon- 
ate mollusc, Helix aspersa Muller, and its relevance to the monitoring 
of heavy metal contamination of the environment. Coughtrey, P.J.; 
Martin, M.H. (Univ. of Bristol, Eng.). Oecologia (Berlin); 27: No. 1, 
65-74(13 Jan 1977). 

The occurrence of lead, zinc, cadmium, and copper in indi- 
viduals of Helix aspersa from two sites of varying degrees of 
contamination was studied. Zinc, cadmium, and copper were shown 
to increase in a linear fashion with animal weight. The rate of uptake 
for zinc and cadmium in particular was significantly greater at the 
more contaminated site. Statistical analysis of the data, using correla- 
tion and regression techniques, provided information on apparent 
intermetallic effects. It is concluded that because metal uptake and 
body weight show a positive linear relationship only the use of 
animals of similar weight and/or size can be used for monitoring 
purposes. Even then, different patterns of uptake into different 
organs and interactions between metal uptakes are such as to serious- 
ly question the use of Helix, and other molluscs, for monitoring 
purposes unless specific organs from comparably sized and/or aged 
animals are used. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 44052, 44143, 44153 


44149 (BNWL-tr—240) Effect of aerosol inhalation of sodium- 
hydroxide solution on the respiratory organs of rats. Dluhos, M.; 
Vyskocil, J.; Sklenskii, B. Translated from Vnitr. Lek.; 15: No. 1, 38- 
42(1969). 10p. Dep. NTIS, PC A02/MF AO1. 

Twenty rats were subjected to inhalation of a fine aerosol of a 
40% solution of sodium hydroxide, for two 30-minute periods a 
week over a period of two and one-half months. Half the animals 
also inhaled a therapeutic aerosol of an 8% solution of ammonium 
chloride. In comparison with earlier experiments, it was clear that 
sodium hydroxide is more aggressive than an approximately equal 
concentration of sulfuric acid. The bronchial epithelium after expo- 
sure to the sodium hydroxide was wrinkled in some places, flattened 
elsewhere, and occasionally ulcerated and necrotic. The hypertro- 
phic peribronchial lymph tissue sometimes bulged into the bronchial 
lumen and deformed it by splitting it. Aerosol inhalation of ammoni- 
um chloride made the inflammatory changes worse, if anything. 


44150 Some methodology for appraising contaminants in aquatic 
systems. Eberhardt, L.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA). J. Fish. Res. Board Can.; 32: No. 10, 1852-1859(Oct 
1975). 

Kinetic models for uptake and retention of various contami- 
nants by aquatic biota are recommended as a useful means of 
summarizing and intercomparing laboratory studies, and as essential 
tools in analyzing field data. Some simple models are fitted to 
laboratory data on the uptake and retention of DDT and dieldrin by 
fish. The well-known relation between metabolic rate and body size 
is used to appraise data and concentrations of DDT, PCBs, and 
mercury in fish taken from lakes and oceans. Evidence suggests that 
uptake and retention experiments performed on small fish give very 
different results from those expected on individuals important in 
sports or commercial fisheries. 


44151 Acute toxicity of benzene, a component of crude oil, to 
juvenile striped bass (Morone saxatilis). Meyerhoff, R.D. (Tiburon 
Lab., CA). J. Fish. Res. Board Can.; 32: No. 10, 1864-1866(Oct 1975). 

As the biological effects of the volatile aromatic compounds 
in crude oil are not well documented, a systematic examination of 
these compounds was initiated at the National Marine Fisheries 
Service at Tiburon. One of the major constituents of these aromatic 
compounds is benzene. The acute toxicity of benzene to 1.5 +- 0.5-g 
juvenile striped bass (Morone saxatilis) was studied in a continuous 
flow laboratory bioassay system. At 17.4 C and 29 ppt salinity, the 
lethal threshold concentration and the 96-h LCS50 for benzene were 
10.9 yl/liter. The 95 percent confidence interval was 10.9 +- 0.2 l/ 
liter and the probit line slope, ’S,”” was 1.1. Possible toxic mecha- 
nisms are discussed. 


44152 Toxicity of zinc to the immune response of the zebrafish, 
Brachydanio rerio, injected with viral and bacterial antigens. Sarot, 
D.A.; Perlmutter, A. (New York Univ.). Trans. Am. Fish. Soc.; 105: 
No. 3, 456-459(May 1976). 

Groups of zebrafish, Brachydanio rerio, were injected with 
antigens prepared from infectious pancreatic necrosis virus (IPNV) 
or Proteus vulgaris. Zinc appeared to suppress the immune response 
against Proteus vulgaris, but not against IPNV. 


MAN 


44153 Nickel and nickel compounds. pp 75-112 of In IARC 
monographs on the evaluation of the carcinogenic risk of chemicals 
to man. Vol. 11. Lyon; International Agency for Research on 
Cancer (1976). 


ERA VOL. 2, NO. 18 


Chemical and physical data on nickel and nickel compounds 
are presented for synonyms and formulae; chemical and physical 
properties; and technical products and impurities. A table is present- 
ed to show mine production of nickel by various countries of the 
world and a discussion is given of the occurrence of nickel in the 
natural environment, air, tobacco smoke, water, food, and animal 
tissues. Biological data relevant to the evaluation of carcinogenic 
risk to man are reviewed. 


44154 Outbreak of methy poisoning due to consumption 
of contaminated . Clarkson, T.W.; Amin-Zaki, L.; Al-Tikriti, 


grain 
S.K. (Univ. of Rochester, NY). Fed. Proc.; 35: No. 12, 2395-2399(Oct 
1976) 


An outbreak of methylmercury poisoning took place in the 
fall and winter of 1971 to 1972 in Iraq. Six thousand five hundred 
and thirty cases were admitted to hospitals throughout the country 
and 459 died in hospital. The outbreak was the result of eating 
homemade bread prepared from wheat treated with a methylmer- 
cury fungicide. The wheat was intended for planting purposes only. 
Signs and symptoms of poisonings in adults indicate that the major 
site of action of this form of mercury is the central nervous system. 
Severe brain damage also resulted from prenatal exposure when the 
mother ingested large amounts of the contaminated bread. The 
frequency of signs and symptoms in an exposed population was 
found to be related to the estimated maximum blood levels, i.e., the 
concentration in blood at the end of exposure. A small percentage of 
the population exhibited a significant increase in complaints of 
paresthesia at maximum blood levels in the range of 240 to 480 ng 
Hg/ml. At higher blood levels a greater proportion of the popula- 
tion complained of paresthesia and other signs and symptoms 
became apparent. 


HEALTH AND SAFETY 


44155 (NVO—410-021(Rev.3)) Cross-index to ERDA-prescribed 
industrial safety codes and standards. (Reynolds Electrical and Engi- 
neering Co., Inc., Las Vegas, Nev. (USA)). Jan 1977. Contract EY- 
76-C-08-0410. 782p. Dep. NTIS, PC A99/MF AOI. 

This cross-index volume is the 1977 compilation of detailed 
information from more than four hundred and seventy ERDA-OSH 
prescribed/recommended industrial and construction safety codes 
and standards. The compilation of this material was conceived and 
initiated in 1973 by Reynolds Electrical and Engineering's (REECo) 
Industrial Safety organization, and is revised yearly to provide 
information from current codes. Condensed data from individual 
code portions are listed according to reference code, section, para- 
graph, and page. Each code is given a two-digit reference code 
number or letter in the contents section of this volume. This refer- 
ence code provides ready identification of any code listed in the 
cross-index. The computerized information listings are on the left- 
hand portion of the cross-index page; in order to the right of the 
listing are the reference code letters or numbers, the section, para- 
graph, and page of the referenced code containing expanded infor- 
mation on the individual listing. Simplified directions for use of the 
cross-index and a glossary of letter initials/abbreviations for the 
organizations or documents, whose codes or standards are contained 
in this cross-index, are included. 


44156 (SAND—76-0438) Guideline for the preparation of safe 
operating procedures. Stinnett, L.; Armbrust, E.F.; Christy, V.W.; 
Doyle, J.R.; Kesinger, J.H. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1977. Contract EY-76-C-04-0789. 16p. Dep. NTIS, PC 
A02/MF AOI. 

Sandia Laboratories Safe Operating Procedures (SOP) are 
written for activities which involve the use of explosives, dangerous 
chemicals, radioactive materials, hazardous systems, and certain 
types of operational facilities which present hazards. This guideline 
presents a suggested SOP format. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 42419, 42421, 42525, 42530, 
43439, 44056 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 44034 
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44157 (COO—3134-10) Comprehensive study of the seismotec- 
tonics of the Aleutian arc. Annual progress report, March 1, 1976— 
February 28, 1977. Davies, J.N.; House, L.; Jacob, K.H.; 
K.; Perez, O.; Lelyveld, P.; Hamburger, M.; Skinta, L. (Columbia 
Univ., Palisades, N.Y. (USA). Lamont-Doherty Geological Observa- 
— Contract EY-76-S-02-3134. 86p. Dep. NTIS, PC A0S5/ 
Seismoiogical, volcanological, and geodetic research support- 
ed by ERDA has contributed to knowledge of the seismotectonics of 
the Aleutian Island arc. Some of the results of research supported 
wholly or in part by ERDA have been presented in three papers: 
The Alaska-Aleutian Trench-Volcano Gap: Facts, and Speculations 
on the Role of Terrigenous Sediments on the Subduction Process; 
Aleutian Benioff Zone Morphology and Some Plate Tectonic Impli- 
cations; and Aleutian Volcanoes as Indicators of the Regional Stress 
Field - Aleutians and Alaska. A catalogue of the Shumagin Islands 
seismicity which shows the activity of the past three years in annual 
and quarterly intervals is nearing completion. Focal mechanism 
studies of Aleutian/Alaskan earthquakes have continued. The results 
of 13 new solutions are presented in this report. A statistical study of 
Aleutian earthquakes was made to evaluate the probability of a 
major or great earthquake occurring within the Shumagin gap. This 
study concludes that it is very likely that an earthquake larger than 
magnitude seven will occur and that the probability that it will be 
larger than magnitude eight is significant. Finally, a study of surface 
wave dispersion to examine crust and upper mantle structure in the 
Pacific and Aleutian basins has begun. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 42531, 42555, 42556 


44158 Digital recording and processing of high resolution seismic 
for offshore soil investigation. Richter, H.; Hansen, R.D. (Preussag 
AG, Erdol und Erdgas, Hannover, Germany). pp 953-960 of In 
Eighth annual offshore technology conference. Vol. II. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577-—P2. 

Boomer Seismic was digitally recorded with a sample rate of 
32 kHz Processing of data gives remarkable enhancement in resolu- 
tion by using techniques to eliminate reverberations, influence of 
water waves etc. The high dynamic range improves the signal-to- 
noise ratio and allows optimal display. Resolution becomes better 
than one foot, and often it is possible to detect deeper reflections 
buried in noise in the analogue records. 


44159 Acoustic sediment classification involving gas-laden soils. 
Westneat, A.S.; Porter, W. pp 961-966 of In Eighth annual offshore 
technology conference. Vol. II. Dallas; Offshore Technology Con- 
ference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

It has been demonstrated that acoustic echoes, returned from 
a multi-layered sea floor, are useful in identifying key properties of 
those sediments. The principal remotely measured classifiers in cur- 
rent use are sediment bulk density, intra-layer compressional wave 
velocity, and attenuation rates. In typical marine sediments the 
successive underlying layers exhibit densities and velocities that 
usually increase with depth. In Delta areas, as found in the Gulf of 
Mexico, however, this is not always the case due to the inclusion of 
biological gas in the soil, which may affect seriously its engineering 
properties. This paper reviews the concept of negative reflection 
coefficients resulting from underlying layers of lower impedance, 
presence of gas, and their impact on the prediction of physical soil 
parameters from acoustic probing. The mathematical implications 
are explored and examples of analyses of acoustic reconnaissance 
data, taken over Delta soils, are shown. 


44160 Deep-tow multi-purpose sparker system. Harrington, P.K.; 
Moody, C.D. pp 967-980 of In Eighth annual offshore technology 
conference. Vol. II. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P2. 

Sea trials were conducted on deep tow Sparker profiling 
equipment. Preliminary results indicate that data can be obtained of 
higher quality and in significantly worse sea conditions compared 
with equivalent surface towed systems. The addition of a tape 
recording facility should partly eliminate the problem of combining 
high resolution with good penetration. Cost will be comparable to 
existing surface towed systems, with mobility and operational flexi- 
bility only slightly reduced. 


PHYSICS RESEARCH 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 42388, 42431, 42432, 42433, 
42434, 42435, 42454, 42536, 42537 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 42536, 42537, 44038 


OCEANOGRAPHY 


44161 (SRO—889-2) Continental shelf processes affecting the 
oceanography of the South Atlantic Bight. Annual report, June 1, 
1976—May 31, 1977. Atkinson, L.P. (Skidaway Inst. of Oceanogra- 
phy, Savannah, Ga. (USA)). 1 Mar 1977. Contract EY-76-S-09-0889. 
27p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported on studies of the influence of the Gulf 
Stream on water circulation and nutrient distribution in Onslow Bay 
off the North Carolina coast and the accumulation of hydrographic 
data for the South Atlantic Bight between Charleston, South Caroli- 
na, and Jacksonville, Florida. A list is included of published papers 
that report results of the studies in detail. (CH) 


44162 (SRO—&89-2(App.)) Hydrography of Onslow Bay, North 
Carolina: September 1975 (OBIS ID). Atkinson, L.P.; Singer, J.J.; 
Dunstan, W.M.; Pietrafesa, L.J. (Skidaway Inst. of Oceanography, 
Savannah, Ga. (USA)). Sep 1975. Contract EY-76-S-09-0889. 154p. 
Dep. NTIS, PC A07/MF AOI. 

Data collected during studies of Onslow Bay, off the North 
Carolina coast during cruises during September, 1975, are reported. 
Current meters and thermography were placed at depths of 10 and 
22 m along the 28 m isobath in the northeastern and southwestern 
sectors of the Bay. Data are included on wind turbulence and 
velocity; seawater salinity and temperature at various depths; the 
content of nitrates, phosphates, silicate, oxygen, chlorophyll, and 
phytoplankton biomass at various depths. Hydrographic and meteor- 
ologic conditions during the cruises are included. (CH) 
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ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 


44163 Short-period pulsations of the flux of atmospheric gamma 
rays. Gal'per, A.M.; Kirillov-Ugryumov, V.G.; Kurochkin, A.V.; 
Leikov, N.G.; Luchkov, B.I.; Yurkin, Y.T. (Moscow Engineering 
Physics Institute). JETP Lett. ( USSR) (Engl. Transl.); 24: No. 7, 390- 
394(5 Oct 1976). 

An analysis of the temporal variations of the gamma-ray flux 
with energy higher than 40 MeV in the upper layers of the atmo- 
sphere has revealed the existence of periodic pulsations with periods 
11.7 +- 0.1, 12.7 +- 0.1, 15.8 +- 0.2, 23.2 +- 0.2, and 33 +- 1 min, 
which agree well with the periods of the solar-surface oscillations 
discovered recently by Hill et al. The pulsations of the y rays are 
characterized by large relative amplitudes (up to 80%). 


44164 Energy spectrum of muons in air showers at large zenith 
angles. Volovik, V.D.; Zalyubovskii, I.1.; Kartashev, V.M. 
(Khar’kov State University). JETP Lett. (USSR) (Engl. Transl.); 24: 
No. 7, 407-4095 Oct 1976). 

We obtain the integrated muon spectrum at large zenith 
angles in the energy interval 0.28 TeV < or =E/sub p/< or =35 
TeV. The results are compared with data by others. 


STARS 


44165 (LA—6366) Emission cross sections for rotational transi- 
tions of molecules of astrophysical interest. Ames, S.; Huebner, W.F. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1977. Contract 
W-7405-ENG-36. 130p. Dep. NTIS, PC A07/MF AO. 

The emission cross sections and Einstein A coefficients of the 
microwave transitions of numerous molecules of astrophysical inter- 
est are presented. 


44166 (N—76-27133) Threshold luminosity of accretions by a 
neutron star with a magnetic field. Basko, M.M.; Syunyayev, R.A. 
(AN SSSR, Moscow. Inst. Kosmicheskikh Issledovanij). Jun 1976. 
Translation of USSR Report PR—243 (Moscow), 1975, 48p. 
(NASA-TT-F—15465; PR—243). 47p. NTIS $4.00. 
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Accretion of matter by a magnetized neutron star, in the case 
of large mass fluxes, when the reaction of the outgoing radiation 
cannot be disregarded, is examined. Luminance at which the outgo- 
ing radiation must be taken into account was calculated. It was 
shown that the limiting x-ray luminance of accretions by a neutron 
star with a magnetic field depends strongly on accretion channel 
geometry and can exceed the critical Eddington value. Effects 
connected with flow around the magnetosphere of the neutron star 
are discussed in detail. It was shown that the layer of gas must be 
optically thick with respect to Thomson scattering and that it can 
reradiate a significant portion of the primary flux in the soft range. A 
necessary condition for supercritical luminance is asymmetric flow 
around the Alfven surface. Regular pulsations of both hard and soft 
X- rays are discussed within the framework of the proposed model. 
(auth) 


44167 Hawking process at the boundary and in the interior of a 
black hole. Novikov, I.D. (Institute for Cosmic Research, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 2, 
207-209(Aug 1976). 

The consequences of particle production and vacuum polar- 
ization inside and near the boundary r/sub g/ of a black hole are 
considered. Restrictions are obtained on the components of the 
energy-momentum tensor of “real” heavy particles near r/sub g/, for 
a black hole which is in thermodynamic equilibrium with external 
radiation. The internal inconsistency of calculations yielding a non- 
zero energy flux from a black hole on the background of a Kruskal 
space-time metric without matter and neglecting the reaction of the 
process on the metric is pointed out. 


44168 Feige 7: A hot, rotating magnetic white dwarf. Liebert, J.; 
Angel, J.R.P.; Stockman, H.S.; Spinrad, H.; Beaver, E.A. (Steward 
Observatory, University of Arizona). Astrophys. J.; 214: No. 2, 457- 
470(1 Jun 1977). 

The blue white dwarf suspect Feige 7 (=L795-7=GR 267) 
has been found to be magnetic with a rich optical spectrum and 
variable circular polarization. The polarization observations show a 
variation that is sinusoidal with amplitude 0.3%, a mean of nearly 
zero, and a period of 2.2 hours; an ephemeris is provided. The mean 
longitudinal field at peak polarization is estimated to be 5 megagauss. 
Spectra obtained with the Lick Observatory scanner and the UCSD 
Digicon at Steward Observatory are presented. The detailed absorp- 
tion spectrum is shown to fit Zeeman patterns of hydrogen and 
neutral helium in the presence of a mean homogeneous surface field 
varying slightly with the polarization period from 18 to 20 mega- 
gauss. The star in fact provides the first confirmation of the theoreti- 
cal spectra of hydrogen and helium in such high fields, inaccessible 
to laboratory measurement. It is argued that the period must be due 
to rotation, and an oblique rotator model with the rotation axis in the 
plane of the sky and at ~24degree tilt angle to the magnetic axis is 
compatible with the available observations. The proper motion from 
Luyten and the Lowell Observatory is large enough to very nearly 
constrain the star to be degenerate, rather than a hot subdwarf; the 
blue continuum indicates that it is the hottest of the known magnetic 
degenerate stars. The observed combination of neutral helium and 
hydrogen lines (and at comparable intensities) may be unique among 
white dwarf stars. The star must have a helium-dominated atmo- 
sphere, but the relative H/He abundances could vary over the 
surface due to the influence of the magnetic field. Since Feige 7 is a 
recently formed white dwarf, calculations show that any quadrupole 
and octopole magnetic moments originally present would not yet 
have decayed; since there is no evidence for appreciable higher 
moments in the observed surface field, it is argued that the field was 
essentially a dipole at the time of the white dwarf’s formation. 


44169 Self-similar collapse of isothermal spheres and star forma- 
tion. Shu, F.H. (Astronomy Department, University of California, 
Berkeley). Astrophys. J.; 214: No. 2, 488-497(1 Jun 1977). 

We consider the problem of the gravitational collapse of 
isothermal spheres by applying the similarity method to the gas- 
dynamic flow. We argue that a previous solution obtained by Larson 
and Penston to describe the stages prior to core formation is phys- 
ically artificial; however, we find that the flow following core 
formation does exhibit self-similar properties.The latter similarity 
solution shows that the inflow in the dense central regions proceeds 
virtually at free-fall before the material is arrested by a strong 
radiating shock upon impact with the surface of the core. Two types 
of similarity solutions are obtained: one is the prototype for starting 
states which correspond to unstable hydrostatic equilibrium; the 
other, for states where the mass of the cloud slightly exceeds the 
maximum limit allowable for hydrostatic equilibrium. In both cases, 
an r~? law holds for the density distribution in the static or nearly 
static outer envelope, and an r~*/? law holds for the freely falling 
inner envelope. Rapid infall is initiated at the head of the expansion 
wave associated with the dropping of the central regions from 
beneath the envelope. A numerical example is presented which is 
shown to be in good agreement with the envelope dynamics ob- 
tained in previous studies of star formation using hydrodynamic 
codes. 
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44170 Theoretical red edge of the RR Lyrae Gap. II. Dependence 
of the red edge on luminosity and composition, and observational 
consequences. Deupree, R.G. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California). Astrophys. J.; 214: 
No. 2, 502-509(1 Jun 1977). 

The theoretical location of the red edge of the RR Lyrae Gap 
is computed for two luminosities and two compositions. An increase 
in luminosity or an increase in helium abundance decreases the 
effective temperature of the red edge. A comparison of the width of 
the instability strip with observations indicates that Y0.3. The effects 
of convection on the light curves, velocity curves, pulsation periods, 
and overall structure of the models are small. 


44171 Revised masses for the double-mode and bump Cepheids. 
Cox, A.N.; Deupree, R.G.; King, D.S.; Hodson, S.W. (Theoretical 
Division, University of California, Los Alamos Scientific Laborato- 
ry). Astrophys. J., Lett.; 214: No. 3, L127-L131(15 Jun 1977). 

We consider Population I Cepheids with two pulsation modes 
and those with a bump in the light and velocity curves. Model 
envelopes for these Cepheids have been altered in several ways in an 
attempt in remove the discrepancy between masses predicted from 
the evolution theory mass-luminosity relation an th masses predicted 
from pulsation theory. One of these ways, the inclusion of rotation, 
does not change the period ratio of the first overtone mode to the 
fundamental mode enough to resolve this mass discrepancy. Another 
way, the inclusion of a helium- (or metal-) rich layer mixed by 
convection and pulsation between the stellar surface and 70,000 K 
decreases this period ratio appreciably. The ratio of the second 
overtone period to the fundamental period is also reduced with this 
structure. The masses of the double-mode Cepheids U TrA and 
367 Sct and the bump Cepheids U Sgr and 8 Dor are found to be 
much closer to the masses derived from stellar evolution theory. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


44172 Anomalous ammonia absorption in DR 21. Matsakis, D.N.; 
Brandshaft, D.; Chui, M.F.; Cheung, A.C.; Yngvesson, K.S.; Car- 
diasmenos, A.G.; Shanley, J.F.; Ho, P.T.P. (University of California, 
Berkeley, California 94720). Astrophys. J., Lett.; 214: No. 2, L67- 
L71(1 Jun 1977). 

Ammonia has been detected for the first time in absorption, 
against the strong radio continuum source DR 21, and the inferred 
optical depth is further evidence for clumping. Some of the hyper- 
fine components are observed in emission and some in absorption, 
indicating deviations of the level populations on the order of a few 
percent from LTE. An infrared trapping model requires that the 
cloud be fragmented into clumps of size less than 0.2 pe with 
velocity widths of about 0.3 km s~'. 


SOLAR PHENOMENA 


44173 Preferred solar wind emitting longitudes on the sun. Gos- 
ling, J.T.; Asbridge, J.R.; Bame, S.J.; Feldman, W.C. (University of 
Califonria, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Geophys. Res.; 82: No. 16, 2371-2376(1 Jun 1977). 

During the 11 1/2-year period from July 1964 through De- 
cember 1975, high- and low-speed solar wind flows originated from 
preferred solar longitudes. The preferred longitude effect was most 
pronounced from 1970 onward but was also evident in the years 
preceding 1970. The most pronounced modulation in average solar 
wind speed with longitude (approximately 20%) was obtained when 
it was assumed that the synodic rotation period of the sun is 27.025 
days. Some deep interna] structure in the sun must ultmately be 
responsible for these long-lived longitudinal effects, which appear to 
rotate rigidly with the sun. 


COSMOLOGY 


44174 Spontaneous symmetry breaking and evolution of the uni- 
verse. Krive, I.V.; Linde, A.D.; Chudnovskii, E.M. (Khar’kov State 
University). Sov. Phys. - JETP (Engl. Transl.); 44: No. 3, 435-443(Sep 
1976). 


A study is made of a Friedmann model of a charge—asym- 
metric hot universe in which particle masses arise through spontane- 
ous symmetry breaking. It is shown that the early stages in the 
evolution of the universe depend strongly on the ratio of the density 
of y rays to the density of the excess of neutrinos over antineutrinos. 
A small value of this ratio must lead to unboundedly large masses of 
the elementary particles near the cosmological singularity. In a 
universe with number of y rays appreciably greater than the number 
of neutrinos, the masses of the particles are zero during the early 
stages of evolution and become nonzero as a result of a phase 
transition as the universe cools. 
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ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 44177, 44179 


44175 (AD-A—030333) Studies of low-energy plasma motion: 
results and a new technique. Environmental research papers. Wildman, 
P.J.L. (Air Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 


25 Jun 1976. 22p. (AFGL-TR—76-0168; AFGL-ERP—571). NTIS 
-50. 


$3 

This report is divided into two sections. The first describes 
the results of a comprehensive study of the mid-latitude trough. This 
is a depletion of ionospheric plasma that can occur at all local times 
and is due to the convection and diffusion of low-energy plasma in 
latitude regions where magnetic field lines extend many earth radii in 
the anti-sunward direction. The morphology of the trough is de- 
scribed in terms of local time variations of its width, depth, gradi- 
ents, and location. The second section of the report describes the 
design and operation of a new ion sensor experiment package that 
makes direct measurements of the bulk motion of the low energy 
plasma. The experiment is an array of planar ion sensors to deter- 
mine the magnitude and direction of the ion bulk motion as seen 
from a spin-stabilized satellite. (auth) 


44176 (SAND—76-0391) Effects of ionospheric dispersion on 
pulsed el signals. Brown, W.D. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Dec 1976. Contract EY-76-C-04-0789. 16p. 
Dep. NTIS, PC A02/MF AO1. 

The distortion of pulsed electromagnetic signals resulting 
from propagation through the ionosphere is examined for carrier 


frequencies from 20 MHz to 10 GHz. The degree of pulse distortion 
in emamtaie by a dimensionless parameter, which is a function of 
the bandwidth (or pulse length), the carrier frequency, and the line 
integral of a function of the electron density along the propagation 
ray path. Values of the bandwidth computed by using a realistic 
profile for the ionospheric electron density are displayed and ana- 
lyzed as a function of carrier frequency for various degrees of pulsed 
distortion and for two elevation angles. For frequencies above 100 
MHz, the usable bandwidth is proportional to the carrier frequency 
to the 3/2 power. As the carrier frequency decreases below 100 
MHz, the bandwidth diminishes more rapidly than f/sub 0//sup 3/ 
2/. 


MAGNETOSPHERIC PHENOMENA 


44177 (AD-A—030727) Plasma heating through parametrically 
induced turbulence. Environmental research papers. Pavel, A.L. (Air 
Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 2 Jun 1976. 
29p. (AFGL-TR—76-0116; AFGL-ERP—S562). NTIS $4.00. 
Electromagnetic waves have been shown to be capable of 
significantly modifying both the magnetospheric and ionospheric 
plasma. Laboratory studies of the plasma instabilities generated in 
microwave—plasma interactions have helped to understand the geo- 
physical experiments. Microwave—plasma research has also been 
useful in modeling the interaction of lasers and plasmas, particularly 
in relation to efforts using pu!sed lasers to compress and heat plasma 
to thermonuclear conditions. An experiment is described which 
investigates the evolution of the parametric instability which occurs 
with near resonant matching of the microwave frequency and 
plasma frequency. Near threshold, a finely detailed spectrum of 
satellite electron plasma waves is observed. These waves break 
down into a turbulent plasma condition with a marked change in 
power absorbed by the plasma. The plasma passes through several 
distinctive regimes of turbulent plasma conditions. At the highest 
power levels used, there are plasma waves hundreds of megacycles 
from the driving frequency. The plasma is found to absorb a signifi- 
cant amount of power and heat electrons to high energies. (auth) 


44178 (N—76-27004) Magnetic dynamo action in two-dimension- 
al turbulent magneto-hydrodynamics. Fyfe, D.; Joyce, G.; Montgom- 
ery, D. (Iowa Univ., lowa City (USA). Dept. of Physics and 
Astronomy). Jun 1976. Contracts NGL-16-001-043;AT(11-1)-2059. 
39p. (NASA-CR— 148291). NTIS $4.00. 

Sponsored in Part by NSF Prepared in Cooperation with 
Natl. Center for Atmospheric Res. 

Two-dimensional magnetohydrodynamic turbulence is ex- 
plored by means of numerical simulation. Previous analytical theory, 
based on non-dissipative constants of the motion in a truncated 
Fourier representation, is verified by following the evolution of 
highly non-equilibrium initial conditions numerically. Dynamo 
action (conversion of a significant fraction of turbulent kinetic 
energy into long-wavelength magnetic field energy) is observed. It is 
conjectured that, in the presence of dissipation and external forcing, 
a dual cascade will be observed for zero-helicity situations. Energy 
will cascade to higher wave numbers simultaneously with a cascade 
of mean square vector potential to lower wave numbers, and this 
cascading will lead to an omni-directional magnetic energy spectrum 
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which varies as 1/k 3 at lower wave numbers, simultaneously with a 
buildup of magnetic excitation at the lowest wave number of the 
system. Equipartition of kinetic and magnetic energies is expected at 
the highest wave numbers in the system. (auth) 


44179 (RLO—2229-T5-6) Magnetospheric substorms in conjunc- 
tion with satellite data, substorm-terrestrial relationships, and auroral 
excitation processes. Annual progress report. Akasofu, S.I. (Alaska 
Univ., College (USA). Geophysical Inst.). Apr 1976. Contract EY- 
76-S-06-2229. 29p. Dep. NTIS, PC A03/MF AO1. 

A study was made of how the solar wind-magnetosphere 
dynamo converts the kinetic energy of solar wind particles into 
magnetic energy in the magnetosphere and how the magnetosphere 
converts explosively the magnetic energy into the kinetic energy of 
auroral particles. Also energy oriented geophysical or magnetos- 
pheric problems which can be handled by utilizing the presently 
available instruments and technology are found. A list of publica- 
tions is included. (JFP) 


44180 Electromagnetic effects on the modified two-stream insta- 
bility. Lemons, D.S.; Gary, S.P. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 82: No. 16, 2337-2342(1 Jun 1977). 

The linear dispersion relation for electromagnetic waves in a 
Vlasov plasma with unmagnetized ions and magnetized electrons 
undergoing an E x B drift is derived and studied. Results show that 
electromagnetic effects reduce the growth rate of the modified two- 
stream instability while they spread the region of instability in wave 
vector space. The possible contribution of this instability to two bow 
shock parameters, the ratio of electric to magnetic field wave energy 
densities and the shock width, is discussed. 


ATOMIC, 'MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 43671 


44181 Barrier penetration theory in more than one dimension. 
Ring, P.; Rasmussen, J.O.; Massmann, H. (Lawrence Berkeley Labo- 
ratory, University of California Berkeley, California 94720). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 6, 366-379(Nov 1976). 

Quantum-mechanical tunneling theory in more than one di- 
mension is reviewed. Several systems from nuclear and molecular 
science are considered specifically, such as, alpha decay of spheroi- 
dal nuclei, spontaneous fission, and reactive collinear collisions of 
hydrogen atoms with hydrogen molecules. The ranges of validity of 
various approximations that reduce to one-dimensional path integrals 
or Froeman-Nosov matrices are examined, testing where possible 
against fully quantum-mechanical coupled-channel solutions. The 
classical-equations-of-motion methods using complex variables (uni- 
form semiclassical approximation) are explored for nonseparable 
fission-like model systems. Effects of variable valley widths, curving 
valleys, and of variable inertial tensors are delineated. 


44182 “Gas lens” and its use in accelerating ions by a high- 
current beam. Agafonov, A.V.; Kolomenskii, A.A.; Logachev, LI. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 528- 
532(Nov 1976). 

The possible acceleration of ions by a high-current electron 
beam as this beam passes through a gas-filled gap is studied. This 
gas-filled gap acts as a “gas lens” with properties which vary over 
time. As the gas becomes ionized, the focus (crossover point) of the 
electron beam, which is a potential well for ions, shifts, and its 
accelerates ions toward the gas lens. Synchronization of the ion 
motion with the motion of the potential well is studied. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 44165 


44183 (IS-T—729) Magnetic form factors of rare earth ions. 
Deckman, H.W. (Ames Lab., Iowa (USA)). Feb 1977. Contract W- 
7405-ENG-82. 158p. Dep. NTIS, PC A08/MF AOI. 

Thesis. 

The magnetic scattering of neutrons by atoms has been inves- 
tigated by exploiting its similarity to the radiation problem in spec- 
troscopy. Expressions for the magnetic scattering amplitude have 
been developed for cases in which an atom in the |/sup n/ electronic 
configuration is described by a Hamiltonian. For each case, the 
magnetic scattering amplitude can be expressed in terms of matrix 
elements of magnetic and electric multipole operators. For a nonre- 
lativistic atom, the calculation of these matrix elements has been 
separated into evaluating radial matrix elements and matrix elements 
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of Racah tensors W/sup (0,k)k/ and W/sup (1,k’)k/. For a relativis- 
tic atom the effective operator approach has been used to define 
effective multipole operators so that a relativistic result is obtained 
by taking matrix elements of these effective operators between 
nonrelativistic states of the atom. The calculation of matrix elements 
of these effective operators has been reduced to evaluating relativis- 
tic radial integrals and matrix elements of the Racah tensors taken 
between nonrelativistic states of the atom. It is shown that for the 
case of elastic scattering by either a relativistic or nonrelativistic 
atom in single Russell-Saunders state, the magnetic scattering ampli- 
tude can be written in the conventional form p(vector q)vector q/ 
sub m/ . vector sigma. General expressions for p(vector q) as well as 
elastic magnetic form factors have been obtained. The formalism has 
been illustrated throughout by applying it to the case of scattering by 
rare earth ions. Detailed calculations for the form factors of Er and 
Gd ions are presented. 


44184 (UCRL-Trans—11213) Population densities of excited 
He-I atoms in a nonthermal plasma. Drawin, H.W. Translated from 
Z. Naturforsch., a; 19: No. 13, 1451-1460(15 Dec 1964). 26p. Dep. 
NTIS $4.00. 
To obtain the actual population densities of the lower lying 
states of the He I-Atom in a nonthermal, optically thin as well as in a 
poner optically thick plasma the corresponding rate equations 
ve been solved. Due to the metastable state 2°S we have distin- 
uished between the singulet and the triplet system. The coupling 
renal the two systems has been accomplished by appropriate 
collisional processes. Numerical values are given for the population 
densities for both the lower singlet- and triplet levels in the case of 
an optically thin plasma. The relaxation times necessary for establish- 
ing a steady-state have been calculated. The influence of the triplet- 
system on the icle densities of the singlet-system is shown. For 
low electron densities the ratio n/sub i/(triplet)/n/sub i/(singlet) 
becomes larger than 3. By solving the complete system of rate 
equations and comparing the solutions with measured densities one 
can derive unknown total cross sections for reactions between 
excited states. 


44185 Identification of the SF. transitions pumped by a CO, 
laser. McDowell, R.S. (Los Alamos Scientific Lab., NM); Galbraith, 
H.W.; Krohn, B.J.; Cantrell, C.D.; Hinkley, E.D. Opt. Commun.; 17: 
No. 2, 178-183(May 1976). 

The quantum numbers (J values and octahedral symmetry 
rere) of the SF¢ transitions from the ground state to upsilons = 1 
that fall within +-1.5 GHz of the COz P(14), P(18), and P(20) laser 
lines were assigned. The SF¢ absorptions nearest these three laser 
frequencies are R(28) A2°, P(33) Az‘, and an F2 component of P(59) 
or P(60), respectively. 3 figures. 


44186 Three-photon ionization of metastable helium atoms. 
Bakos, J.; Delone, N.B.; Kiss, A.; Manakov, N.L.; Nagaeva, M.L. 
(P. N. Lebedev Physics Institute, USSR Academy of Sciences, 
alee Sov. Phys. - JETP (Engl. Transl.); 44: No. 2, 268-276(Aug 

Direct and resonance three-photon ionization processes are 
investigated for helium atoms in 2'S and 2°S metastable states. The 
absolute ionization cross sections, the cross section ratios for plane 
and circularly polarized radiation at given frequency, and the ratios 
of ionization cross sections from the 2'S aud 2°S states have been 
measured for the a. All the measured quantities are in 
good agreement with calculations performed with the aid of time- 
dependent perturbation theory. A change in the energy of the 
resonance transition, which is proportional to the radiaion intensity, 
has been found for the ionization process in the presence of the two- 
photon intermediate 2'S—6'S resonance. The origin of perturba- 
tions of resonance states is discussed. 


44187 Oscillations in the decay cross sections for He~ ion formed 
in He—He collisions. Ogurtsov, G.N.; Mikushkin, V.M.; Flaks, I.P. 
(A. F. Ioffe Physicotechnical Institute, Academy of Sciences of the 
USSR, Leningrad). Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 11, 
386-387(Nov 1976). 

The energy spectra of electrons produced as the result of 
autoionization after He—He collisions was studied as a function of 
the incident velocity.(AIP) 


44188 Calculation of K and L x rays for elements of Z=95 to 
130. Carlson, T.A.; Nestor, C.W. Jr. (Oak Ridge National Laborato- 
ry, Oak Ridge, TN 37830). At. Data Nucl. Data Tables; 19: No. 2, 
153(Feb 1977). 

Binding energies for the K, L, M, N, and O shells and the K 
and L x-ray energies have been determined for elements of Z=95 to 
130. The results for 15 elements are based primarily on detailed 
calculations made with total energies from a Birac-Fock code of J. 
P. Desclaux. Special interpolation procedures are used for the re- 
maining elements. In addition, small emirical corrections are added 
as a result of comparing calculations with experimentally determined 
binding energies for elements of Z<95. A discussion is given on the 
uncertainties encountered with the calculations and on the probable 
errors listed with the results. 
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44189 Infrared spectrum of californium-249. Conway, J.G. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.); Worden, 
E.F.; Blaise, J.; Verges, J. Spectrochim. Acta, Part B; 32: No. , . 97- 
99(4 Mar 1977). 

The Cf-249 spectrum between 3700 and 12,000 cm~' has been 
recorded. The strongest 90 lines are listed. 


44190 Lr. spectrum of berkelium-249. Conway, J.G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.); Worden, E.F.; 
Blaise, J.; Camus, P.; Verges, J. Spectrochim. Acta, Part B; 32: No. , . 
101-106(4 Mar 1977). 

The spectrum of *“°Bk, excited in an electrodeless lamp, has 
been recorded between 3700 and 12,000 cm™' on a Fourier-transform 
spectrometer. The strongest 90 lines are listed along with the classifi- 
cation for 77 of them. The lowest levels of the 5f°6d7s, 5f°7s7p, 
5f°7s8s, 5f°6d7s?, 5f°7s?7p and 5f*6d7s7p configurations of Bk I and 
of the 5f°6d and 5f°7p configurations of Bk II have been identified. 
Lists of the energies and hfs data of the Bk I levels involved in the 
i.r. transitions are also included. 


44191 Temperature-dependent lattice dynamics and equations of 
state of solid hydrogen. Anderson, B.A.; Raich, J.C.; Kanney, L.B. 
(Colorado State University, Fort Collins, Colorado 80521). Phys. 
Rev., B; 15: No. 12, 5804-5810(15 Jun 1977). 

A numerical computation of the temperature dependence of 
the pressure volume relations of fec parahydrogen was carried out 
within a somewhat modified self-consistent phonon approximation. 
The effect of the hard core in the intermolecular potential was 
treated with a short-range correlation function. The hydrogen Hu- 
goniot, specific heat, and average sound velocities were also calcu- 
lated and comparison with experimental data was made where 


possible. 


44192 Competition between autoionization and radiative emission 
in the decay of excited states of the oxygen atom. Dehmer, P.M.; 
Luken, W.L.; Chupka, W.A. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). J. Chem. Phys.; 67: No. 1, 195-203(1 Jul 1977). 

High resolution relative photoionization cross sections are 
reported for a number of autoionizing states of atomic oxygen, 
including the metastable 3s’ *P°, and 2s2p* *P° states. The wave- 
length resolution of the present data (0.04 A, FWHM) is a factor of 4 
better than that of the previously reported data, and is sufficient to 
allow observation of lifetime broadening for rapidly (LS-allowed) 
autoionizing states. In addition, the present resolution separates 
nearly all of the fine structure components of the above-mentioned 
3P° states. Autoionization, which is forbidden in an LS coupling 
scheme for these two *P° states, proceeds at a substantially reduced 
rate, and, consequently, radiative emission is a significantly competi- 
tive decay process. Since the autoionization rates of these states 
depend on the total angular momentum J of the decaying level, the 
lifetimes of the states and the branching ratios for autoionization 
versus radiative emission are different for each *P/sub J/° fine 
structure level. The present high resolution autoionization data, 
which represent a significant improvement over the previous data, 
were combined with previously reported relative emission intensity 
data for these states to determine accurate branching ratios for 
autoionization versus emission. The lifetimes of these states were 
determined using the experimental branching ratios and the theoreti- 
cal radiative emission rates calculated using the non-closed-shell 
many electron theory (NCMET) of Sinanoglu. The present work 
also reports lifetimes of ~ 1 x 10~ '* sec for the (LS-allowed) autoion- 
izing 3d’, *S°, *D° and 4s’ *D° states, determined from observations 
of lifetime broadening of these spectral lines. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


44193 Pionic 4f yields 3d transitions in ‘‘*Nd and '°°Nd and the 
neutron isotope shift. Kunselman, A.R.; Roberson, P.; Powers, R.J.; 
Boehm, F.; Miller, J.P.; Zehnder, A.; Jarmer, J. (University of 
Wyoming, Laramie, Wyoming 82071). Phys. Rev., C; 15: No. 5, 1801- 
1805(May 1977). 

We have measured the 4f yields 3d pionic x-ray transitions in 
48Nd and '°Nd in order to determine the strong interaction effect 
between the pion and these nuclei. The measured transition energies 
and broadenings of these and all previously measured isotopes, 
which have appreciably strong interaction effects in the 3d level, 
were fitted by an optical potential. The isotope shift of the pionic x 
rays between °Nd—'**Nd was consistent with a change in neutron 
radius of 45 +- 48 am. The sensitivity of this determination of the 
change in neutron radius on the assumed form of the neutron 
distribution is discussed. 

COLLISION PHENOMENA 
44194 L-shell lifetime effects on Ka x-ray satellites 


produced in heavy-ion—atom collisions. Watson, R.L.; Chiao, T.; 
Jenson, F.E.; Sonobe, B.I. (Texas A and M Univ., College Station). 





SEPT. 30, 1977 


p 567-575 of In Beam-foil spectroscopy. Vol. II. = LA.; Pegg, 
Bs J. (eds.). New York; Plenum Publishing Corp. (1976 

The spectra of Ka x-ray satellites produced by 32-MeV 
oxygen-ion bombardment were measured for a number of sul 
silicon, and aluminum compounds. The satellite intensity distribu- 
tions were found to vary with chemical environment. This effect is 
attributed to vacancy filling transitions which alter the initial vacan- 
cy distribution _o_ to K x-ray emission. The temperature depen- 
dence of this effect was also investigated. 6 figures. 


dreev, E.P.; Cherepkov, N.A.; Sheftel’, S.I. (A. F. loffe Physico- 
technical Institute, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 2, 261-268(Aug 1976). 

Beam electrons inelastically scattered by He, Ne or Ar atoms 
are separated by a coincidence technique into components due to 
single or rua ionization of the outer shells. The initial —— 
energy is 4 keV and the scattering angle range is 0—10de; 
energies transferred do not exceed the ionization threshold for - 
inner shells. The absolute values of the differential cross sections for 
single and double ionization are measured as functions of two 
variables, the transferred ener, ——_ and the scattering angle. The gener- 
alized oscillator strengths ( ) for single and double ionization are 
determined from the measured momentum transfers up to 3 atomic 
units. At small values of the transferred momenta the GOS are 
consistent with available optical data for both single and double 
ionization. The dependences of the double-ionization GOS on the 
transferred momentum has a characteristic whose position is 
practically identical with that of the single-ionization GOS. On the 
other hand a difference in the shapes of the curves of the single and 
pr ionization GOS as a function of momentum transfer is 

ed. The magnitude and character of the difference depend on 
the atom. The narrower GOS peak is related to double ionization via 
the virtual Au; _ effect. The argon single-ionization GOS are calcu- 
lated in the RPAE approximation. It is shown that the calculation, in 
effect, also takes into account multiple ionization. 


44196 Experimental determination of the ratio of the cross sec- 
tions for ionization by protons of L; and L, atomic subshells. Petuk- 
hov, V.P.; Nikolaev, Aa S.; Romanovskii, E.A.; Sergeev, V.A. (Nu- 
clear Physics Institute of the Moscow State University). Sov. Phys. - 
JETP (Engl. Transi.); 44: No. 3, Leet os 1976). 

The results of an ex; determination of the ratio of 
the cross sections for ionization oa the Li and Lz subshells of 
palladium, antimony, and lanthanum atoms by 250—500-keV protons 
are presented. The cross-section ratios were from the 

roton-energy dependences of the characteristic x-ray intensities. 
experimental results with Born-approximation calcula- 
tions using Coulomb wave tions for the electrons and indicate 
that the ionization cross section depends comity on features of the 
initial-state electron-momentum distribution. 


44197 Intensity modulations in the decay of the 3?P,/2degree 
level in the sodiumlike ion, Cu'**. Pegg, D.J.; Griffin, P.M.; Johnson, 
B.M.; Jones, K.W.; Cecchi, J.L.; Kruse, T.H. (University of Tennes- 
see, Knoxville, Tennessee 37916,). Phys. Rev. Lett.; 38: No. 25, 1471- 
1473(20 Jun 1977). 
Unexplained intensity oscillations of ~ 20-GHz freq po neny thee 

ames to modulate the radiative decay of the 3*P;/2degree level 
of Cu 


44198 Spatial distribution of orientation of fast ions excited by 
surface-grazing collisions. Berry, H.G.; Gabrielse, G.; Livingston, 
= ~ Schectman, R.M.; Desesquelles, J. (Argonne National Labora- 

, Argonne, Illinois’ 60439). Phys. Rev. Lett.; 38: No. 25, 1473- 


147620 un 1977). 

We have investigated the -angle of fast ions 
from solid surfaces. We establi Se Ge ane oo tion of 
light emitted from the ssmand i ions, and hence the ion orientation, 
varies strongly with the ion scattering angle. We show that the 
nearly elastic ion-surface collisions produce maximum allowed orien- 


tation of states with very small alignment. 


44199 Petes Sateen & & Sp Cees Ceneae e 
lous structure in the singlet interaction potential. ae SSN A.D.; 
Hickman, A.P.; Miller, W.H. (Department of Chemistry, and Materi 
als and Molecular Research Division, Lawrence Berkeley Laborato- 
ry, University of California, Berkeley, California 94720). J. Chem. 
Phys.; 67: No. * 370-371(1 Jul 1977). 

Calculations are reported for the singlet He*-H2 potential 
energy surface. Anomalous structure in the interaction potential is 
discussed. (AIP) 


ATOMIC AND MOLECULAR THEORY 


44200 (SAND—77-8229) Coherent anti-Stokes Raman 

copy. Rahn, L.A. (Sandia Labs., Livermore, Calif. (USA)). Mar 
rod Contract EY-76-C-04-0789. 29p. Dep. NTIS, PC A03/MF 
AOl. 
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The basic aspects of coherent anti-Stokes Raman Spectros- 
y (CARS) are described. The anti-Stokes gain is derived classi- 
y for plane electromagnetic waves in an isotropic material oss 
a nonlinear electric susceptibility chi/sup (3)/. The oleae 
contribution to chi/sup (3)/ is then derived quantum mechani 
for a four-level molecule. 6 figures. 


44201 J. J. Thomson and the Bohr atom. Heilbron, J.L. (Univer- 
sity of California, Berkeley). Phys. Today; 30: No. 4, 23-33(Apr 1977). 

Far from being merely “scientific curiosities,” J. J. Thomson's 
seemingly naive models actually contained some of the fundamental 
ideas of Niels Bohr’s revolutionary quantum theory of the atom. 


44202 Optical spectra of molecular aggregates near the strong 
coupling limit. oe R.P. (Chemistry Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). J. Chem. Phys.; 
67: No. 1, 262-264(1 : Jul 1977). 

It is shown that the Green function operator for the electron- 
ic excited states of an arbitrary aggregate of identical monomers can 
be expanded in a series of terms in which the first represents the 
strong coupling (exciton) limit. Higher terms in this series succes- 
sively improve the exciton limit by bringing in the effects of vibra- 
tional structure of the monomers. By evaluating the contribution to 
optical spectra of three terms in this series explicit expressions are 
found for the intensities, positions, and widths of individual exciton 
peaks near the strong Bee me limit. It is shown for example that 
each exciton peak is narro with respect to the monomer band 
width at most by a factor of M~'/? where M is the number of 
monomers in the aggregate. An approximate expression for optical 
absorption by molecular aggregates (DGS model) derived earlier is 
shown to satisfy the relations derived here. 


PROPERTIES AND STRUCTURE OF FLUIDS 
REFER ALSO TO CITATION(S) 44184 


44203 (N—76-27048) Thermo-gasdynamical and electrical behav- 
ior of the wall and vortex-stabilized arc. Neuberger, A.W. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Koeln (Germany, F.R.)). Dec 1975. Translation of DLR-FB—75-38, 
25 Apr 1975. (ESA-TT—220; DLR-FB—75-38). 119p. NTIS $5.50. 

Original German report Available from DFVLR, Cologne, 
Dm 46,20. 

The steady flow of a viscous and compressible plasma in local 
thermodynamic equilibrium was calculated with the help of a finite 
difference method. The plasma flowed in a tube with constant cross 
section. Energy was fed into the plasma by means of an electric arc, 
burning steadily and diffusely within the tube. The used was 
nitrogen. The main object was to investigate the influence of an 
azimuthal velocity component on the radial and axial distributions of 
pressure, enthalpy, density, velocity components, and electric field 
strength. The influence of the swirl on the energy balance and on the 
efficiency of the arc, with convective mass flow, is discussed. (auth) 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 43548 


44204 Operating modes of the 
Vinogradova, A.K.; Morozov, A.I. Sov. Phys. - 
Transl. ); 21: No. 12, 1475-1478(Dec 1976). 

An experimental study of the electric and magnetic fields in 
the interelectrode gap of the magnetoplasma compressor is reported. 
The fluid dynamics of a plasma containing two ion species is 
analyzed under the assumption of a slowly varying flow without 
dissipation. The experimental results are compared with the theoreti- 
cal analysis of two-ion flow. The possibility of current transport by 
impurity ions is discussed. 


compressor. I. 
Tech. Phys. (Engl. 


SUPERFLUIDITY 


44205 Magnetization precession in superfluid phases of He’. 
Fomin, I.A. (L. D. Landau Institute of Nuclear Physics, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 2, 
416-422(Aug 1976). 

Solutions of the Leggett equations are obtained which de- 
scribe the motion of magnetization in both superfluid phases of He® 
prapmng in a strong dc magnetic field. Rotation of magnetization by 

ac magnetic field is described. The results are compared with 
available experimental data. 


44206 Spin susceptibility of the pseudoisotropic (B) phase of 
superfluid *He in the acoustic limit (spin waves), Czerwonko, J. (Joint 
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Institute for Nuclear Research). Sov. Phys. - JETP (Engl. Transl.); 44: 
No. 3, 575-581(Sep 1976). 

From a theory of the Larkin—Migdal type the spin-suscepti- 
bility tensor at zero temperature is calculated in the acoustic limit 
and in the collisionless regime. No restrictions are imposed on the 
effective interaction of the quasi-particles in the particle—hole chan- 
nel. With regard to the effective interaction in the particle—particle 
channel it is assumed that only the 1=0 and 1=1 amplitudes can be 
close to each other. It is shown that the spin susceptibility always 
has two poles, corresponding to the frequencies of spin waves of 
different polarization. It is shown that the spin-wave frequencies 
depend on the Landau exchange amplitudes for 0< or =l< or =3; 
the form of this dependence is found. If in the effective interaction in 
the particle—particle channel the 1=1 amplitude is greater than the 
1=0 amplitude and these amplitudes are close to each other, the spin 
susceptibility also has a pole corresponding to excitations with a 
small gap (i.e. much smaller than the gap in the two-particle 
spectrum). 


44207 Hydrodynamics of the A phase of superfluid *He. Volo- 
vik, G.E.; Mineev, V.P. (L. D. Landau Theoretical Physics Institute 
and Solid State Physics Institute, USSR Academy of Sciences). Sov. 
Phys. - JETP (Engl. Transl.); 44: No. 3, 591-599(Sep 1976). 

Starting from the kinetic equation for the quasiparticle distri- 
bution function and from considerations of gauge invariance, a 
complete system of linear hydrodynamic equations for the A phase 
of superfluid *He is obtained. All the thermodynamic quantities and 
(in the tau-approximation) kinetic coefficients appearing in the equa- 
tions are found and expressed in terms of the Fermi-liquid param- 
eters of the Landau theory. It is shown that in the range of 
applicability of hydrodynamics (wtauvery-much-less-thanl) there 
exist two regions of frequency, in which the equations of motion for 
the orbital angular-momentum vector have a fundamentally different 
character. At low frequencies this equation is a diffusion equation, 
while at higher frequencies it decribes the propagation of weakly 
damped orbital waves with a linear dispersion law. 


44208 Roton spectrum in superfluid He*—He‘ solutions. Lebe- 
dev, V.V. (L. D. Landau Institute of Theoretical Physics, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 3, 
640-647(Sep 1976). 

The roton spectrum in superfluid He*—He‘ solutions is con- 
sidered by taking into account interactions between impurity excita- 
tions and rotons. An equation for the self-energy function of the 
rotons is obtained within the framework of a model in which this 
interaction is assumed to be a point interaction. The equation is 
solved by numerical integration with a computer. The solutions are 
used to determine the thermodynamic characteristics of the rotons 
and the energy dependence of the cross sections of various scattering 
processes in which rotons take part. 


44209 Possible existence of states with total angular momentum 
J=1, 2 in the B-phase of superfluid He*. Chechetkin, V.R. (Moscow 
Physicotechnical Institute). Sov. J. Low Temp. Phys. (Engl. Transl.); 
2: No. 11, 665-669(Nov 1976). 

Forms of collective modes are studied in the presence of 
Cooper pairs with J=0, 1, 2. The Fermi liquid interaction is not 
regarded as weak and is considered exactly. The question of experi- 
mental excitation of corresponding collective modes is considered. 


44210 Nonlinear acoustic interactions in anisotropic superfluid 
3He. Pushkina, N.I.; Khokhlov, R.V. Sov. Tech. Phys. Lett. (Engl. 
Transl.); 2: No. 12, 446-447(Dec 1976). 

The dydrodynamic equations are solved for the nonlinear 
interaction of first sound with second sound in *He A. The propaga- 
tion of shock waves is alos discussed. (AIP) 


44211 Superfluid velocity distribution along various crystallogra- 
phic directions of the two-dimensional vortex lattice in rotating helium 
II. Kiknadze, L.V.; Mamaladze, Y.G. (Institute of Physics, Academy 
of Sciences of the Georgian SSR). Sov. J. Low Temp. Phys. (Engl. 
Transl.); 2: No. 12, 731-733(Dec 1976). 

The distributions of the local and mean velocities of the 
superfluid component are compared in the intervortex region of the 
two-dimensional vortex lattice of rotating helium II. 


44212 Attenuation of zero sound in oriented liquid *He-A. Paul- 
son, D.N.; Krusius, M.; Wheatley, J.C. (Department of Physics, 
University of California at San Diego, La Jolla, California). J. Low 
Temp. Phys.; 26: No. 1, 73-81(Jan 1977). 

Systematic measurements of the change a-a/sub c/ of the 
absorption coefficient for zero sound in *He-A from its value at T/ 
sub c/ are presented for both 24.08 and 33.53 bar and several 
frequencies. The *He-A is oriented by means of a magnetic field, so 
only the case where field and sound directions are parallel give 
results which can be reliably compared with theory. We find that for 
5-MHz zero sound at temperatures well below the collective modes 
peak there is a substantial anisotropy of the attenuation. We also find 
at high enough frequency a linear relationship between the sonic 
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frequency and the location on a (1-T/T/sub c/)'/? scale of the 
collective modes peak for Ixq=0. Comparison of theory and experi- 
ment for these data is excellent and suggests that the method may be 
an accurate one for measuring the temperature dependence of the 
energy gap in *He-A. 


44213 Experiments on magnetization in superfluid *He. ‘Vebb, 
R.A.; Sager, R.E.; Wheatley, J.C. (Department of Physics, Universi- 
ty of California at San Diego, La Jolla, California). J. Low Temp. 
Phys.; 26: No. 3, 439-481(Feb 1977). 

The results of a number of experiments on the dynamic and 
static magnetic properties of superfluids *He-A and *He-B are 
presented as well as a description of the 160-MHz rf-biased SQUID 
system used to make the magnetic flux measurements. Properties of 
both A and B phases were studied in both a rectangular cavity, a 
quasiideal geometry for *He-A, and in a stack of parallel plates, a 
quasiideal geometry for *He-B. The following results are presented: 
(1) Systematic studies of the properties of the “wall-pinned” magne- 
tization ringing mode in *He-B, including the zero time frequency, 
which shows a discrepancy with theory, and the relaxation, which 
tends to confirm the essence of the theoretical ideas; also included 
are a variety of data on the effect of the finite size of the magnetic 
field change and the “biasing” field. (2) A complicated propagating 
magnetic disturbance has been observed using a novel method and 
systematics of its properties are studied. (3) The linear ringing 
frequencies of the B and A phases at a pressure of 27.0 bar in the 
parallel plate geometry have been studied with a result consistent 
with the assignment of the ABM state to *He-A and the BW state to 
%He-B. (4) Nonlinear ringing has been studied in both A and B 
phases in both geometries for both the oscillatory and driven modes. 
In the limit 1-T/T/sub c/yieldsO we find 27f/sub R//yAHa2 for 
both phases in both geometries. Although the general character of 
ringing frequency f/sub R/ as a function of AH follows the theory, 
there are substantial quantitative discrepancies which cannot be 
explained by relaxation. (5) New measurements of static magnetism 
in the parallel plate geometry show agreement with all earlier work, 
indicating that the discrepancy between static and dynamic measure- 
ments cannot be explained by a geometrical effect. An experimental 
manifestation of the AB interfacial energy enabled estimate of the 
> olga length to be made which is in qualitative agreement with 
theory. 


OTHER QUANTUM FLUIDS 


44214 (CONF-770122—1) Neutron inelastic scattering from 
liquid helium-3. Skold, K.; Pelizzari, C.A. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 21p. Dep. NTIS, PC 
A02/MF AOl. 

From Symposium on quantum fluids and solids; Sanibel 
Island, Florida, United States of America (USA) (24 Jan 1977). 

Results of neutron inelastic scattering studies of liquid *He at 
15 mK have been reported previously. These results are summarized 
in the present paper which also contains some additional data 
obtained at smaller wave-vectors. It is shown that for q less than or 
approximately equal to 1.4 A~' the zero-sound mode and the spin- 
fluctuation spectrum are observed as separate peaks in the scattering 
function. For q greater than or approximately equal to 2 A~' strong 
evidence is obtained for sharp two-phonon scattering at approxi- 
mately twice the energy of the flat portion of the zero-sound 
dispersion curve. 


HIGH ENERGY PHYSICS 


44215 High energy physics with polarized beams and targets. 
Marshak, M.L. (ed.). New York; American Institute of Physics 
(1976). 559p. (CONF-760841—). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

Sixty-six papers are presented as a report on conference 
sessions held from August 23-27, 1976, at Argonne National Labora- 
tory. Topics covered include: (1) strong interactions; (2) weak and 
electromagnetic interactions; (3) polarized beams; and (4) polarized 
targets. A separate abstract was prepared for each paper for ERDA 
rus Research Abstracts (ERA) and for the INIS Atomindex. 

A 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


44216 (COO— 1545-209) Lectures at McGill University, Montre- 
al, Quebec. Reay, N.M. (Ohio State Univ., Columbus (USA). Dept. 
of Physics). 1977. Contract EY-76-C-02-1545. 32p. Dep. NTIS, PC 
A03/MF AOI. 
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The experimental observations and nonobservations of charm 
are treated ~ with the discoveries of the psi particles. 24 
references. (JFP) 


44217 (UH—S511-222-76) Annual progress report of the High 
Energy Physics Group. (Hawaii Univ., Honolulu (USA). Dept. of 
Physics and Astronomy). 11 Sep 1976. Contract EY-76-S-03-0511. 
113p. Dep. NTIS, PC A06/MF AOl1. 

Experimental research in OFr) energy physics is summarized. 
A list of publications is included. (JFP 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 44291 


44218 (ORO—2504-252) Inclusive particle production in e* e- 
interactions at 3.8 and 4.8 GeV. Technical report No. 77-040. Atwood, 
T.L. (Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). 1976. Contract EY-76-C-05-2504. 227p. Dep. NTIS, PC 
Al11/MF AO. 

Thesis. 

This dissertation describes an experiment which measured the 
inclusive momentum spectra for hadrons and muons produced in 
e* e~ interactions at total center of mass energies of 3.8 and 4.8 GeV. 
The experiment was performed at the SPEAR electron-positron 
storage ring at the Stanford Linear Accelerator Center. It consisted 
of a single-arm spectrometer, with additional apparatus to measure 
charged multiplicities and to tag collinear muon and electron pairs. 
The Lorentz-invariant cross section for hadrons is found to exhibit 
Feynman scaling at all measured momenta. The invariant cross 
sections for pions, kaons and protons fell along the same exponential 
energy curve, exhibiting a characteristic hadron temperature of kT 
= 0.19 GeV. Bjorken scaling was found to hold separately for pions 
and for kaons for x = 2 s < 0.4; however, the x of 
the two cross sections are significantly different. Results are also 
presented for the inclusive momentum distributions of the hadron 
charged multiplicity. An examination of inclusive muon production 
found the presence of a small anomalous muon signal for Tr ry | 
events noncoplanar by more than 20° and with J ee Fs 
GeV/c; dsigma/domega/sub 90°/ = 17*!*/sub -9/ pb/sr. € %... 
processes accounted for the observed muon events having charged 
multiplicity greater than 2, giving an + limit at the 95% confi- 
dence level of dsigma/domega/sub 90°/ < 7.5 pb/sr for any new 
process. 


44219 High energy scattering of polarized electrons from polar- 
ized protons. Ehrlich } R.D. (Cornell Univ., Ithaca, NY). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 305- 329(1976). 

From Symposium on hi tgy physics with polarized 
beams and targets; Argonne, II} Ang nited States of America 
(USA) (23 onder Lage 

F-760841—. 

wa hae mage eng Bp ma me electron beam (PEGGY) was 
used to study the elastic deep-inelastic scattering of longitudinal- 
ly polarized electrons from longitudinally polarized protons. The 
elastic results a — with theory using the beam polarization as 
determined by Moller scattering. The deep-inelastic asymmetries are 
large and positive, in agreement with quark-parton models of nu- 
cleon structure. 


on polarized nucleon targets at the 
electron synchrotron. Althoff, a (Bonn Univ.). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 12, 330-344(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 o_o 

See CONF-760841—. 

At the Bonn 2.5 GeV electron synchrotron polarized proton 
and neutron targets are used to measure the target asymmetry T = 
sigma up arrow—sigma down arrow/sigma up arrow + sigma down 
arrow for the photoproduction of mesons in the resonance region. A 
short discussion about different types of experiments is followed by 
two examples which show the significance of asymmetry measure- 
ments for the determination of the production amplitude. The per- 
formance of the proton and neutron target is reported. 


44221 Double polarisation measurements in meson photoproduc- 
tion. Bussey, P.J.; Raine, C.; Rutherglen, J.G. (Univ. of Glasgow). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 344-351(1976). 

From Symposium on high a 2 physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 po hye 

See CONF-760841—. 

Photoproduction of positive and neutral pions was measured 
with a linearly polarised beam and a polarised target. Incident beam 
energies up to 2.5 GeV were used. In one series of measurements, 
with the beam polarised either in the reaction plane or perpendicular 
to it and the target protons polarised in the perpendicular direction, 
the asymmetry parameters =, T and P were measured. Measure- 
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ments are in progress with the beam polarised at 45° to the reaction 
plane and the photons polarised in that plane, either along the beam 
or perpendicular to it. two asymmetry parameters G and H will 
thus be determined. The above 5 parameters, together with the 
differential cross section, provide 6 of the 7 parameters needed to 
carry out an unambiguous, independent amplitude analysis at each 
energy. 


44222 Pion photoproduction on polarized nucleons above 3 GeV. 
Genzel, H. (RWTH, Aachen). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
12, 352-356(1976). 

From Symposium on high —7 physics with polarized 


beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The spin structure of pion photoproduction at higher energies 
allows a better understanding of the reaction dynamics. The target 
asymmetry for 7* and w~ production of polarized nucleons is 
discussed on the basis of two “+> roduction experiments. Details 
on several experiments with t SY polarized target are given. 


44223 Angular distributions of the polarized target asymmetry on 
yp yields 7*n at the energies of 0.5 to 0.8 GeV. Fukushima, M.; 

ee. N.; Kajikawa, R. (Nagoya Univ., Japan). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 357-358(1976). 

From Symposium on high ener, 
beams targets; Argonne, Illinois, 
(USA) (23 po yes 

See CONF-760841—. 

The preliminary results of the measurement of the polarized 
we asymmetry on yp yields 7*n at the C.M. angles between 40 

160° in the energy —_ from 0.5 to 0.8 GeV are reported. The 

measurement is being . rformed detecting only 7* with a magnetic 
spectrometer system. The present data are well reproduced by the 
recent partial wave analyses. 


44224 Weak-electromagnetic decays 7 (K) yieldslv/sub |/y and 
a (K) yieldslv/sub 1/1'* I~. Bardin, D.Y.; Ivanov, E.A. (Joint Insti- 
tute for Nuclear Research, Dubna). Sov. J. Particles Nucl. (Engl. 
Transl.); 7: No. 3, 286-305(Jul 1976). 

The weak-electromagnetic decays 7 (K) yieldslv/sub |/y and 
a@ (K) yieldslv/sub 1/1'*1'~ of pions and kaons are reviewed. The 
experimental situation and various theoretical approaches to analysis 
of the amplitudes of these processes are discussed. 


44225 Energy and momentum distributions of hadrons produced 
in inelastic muon-proton scattering. de] Papa, C.; Dorfan, D.; Flatte, 
S.M.; Heusch, C.A.; Lieberman, B.; Meyer, H.; Moss, L.; Schalk, T.; 
Seiden, A.; Bunnell, K.; Duong-van, M.; Mozley, R.; Odian, A.; 
Villa, F.; Wang, L.C. (University of California, Santa Cruz, Califor- 
nia 95064). Phys. Rev., D; 15: No. 9, 2425-2434(1 May 1977). 

We present inclusive distributions for final-state hadrons pro- 
duced in inelastic muon per scattering. Over the total energy 
range 2 < W < 4.7 GeV and the momentum-transfer range 0.3 < 
Q? < 4.5 GeV? the fractional momentum and energy distributions 
approximately scale. Distributions in transverse momentum display 
an interesting two-component behavior. They show no dependence 
on the virtual-photon “mass squared” Q*, and have average values 
typical of other hadron-initiated reactions. A comparison of our 
distributions with those seen in e*e~ annihilation and neutrino- 
nucleon scattering shows agreement, in support of quark-parton 
fragmentation ideas. We further break these distributions down by 
event topology. 


44226 Experimental limits on the mass and lifetime of v/sub y/. 
Barnes, V.E.; Carmony, D.D.; Dauwe, S.L.; Fernandez, E.; Garfin- 
kel, A.F.; Barish, S.J.; Derrick, M.; Hyman, L.G.; Musgrave, B.; 
Schreiner, P.; Singer, R.; Szczekowski, M. (Physics Department, 
Purdue University, West Lafayette, Indiana 47907). Phys. Rev. Lett.; 
38: No. 19, 1049-1051(9 May 1977). 

Based on a scan for converted e* e~ pairs in a large neutrino 
exposure of the Argonne National Laboratory twelve-foot bubble 
chamber, we report an upper limit of m/sub v/pI'/sub v/p < 4.6 x 
10-* MeV/sec for the process v/sub p/ yields y + X, where X 
satisfies appropriate conservation laws. 


44227 Longitudinal-transverse separation for inclusive electro- 

of pions and protons. Bebek, C.J.; Browman, A.; BrownD, 
C.N.; Hanson, K.M.; Kline, R.V.; Larson, D.; Pipkin, F.M.; Raither, 
S.W.; Silverman, A.; Sisterson, L.K. (Laboratory of Nuclear Studies, 
Cornell University, Ithaca, New York 14853). Phys. Rev. Lett.; 38: 
No. 19, 1051-1054(9 May 1977). 

We use new measurements of the inclusive electroproduction 
reactions eN yields e’7/sup plus-or-minus/X and eN yields e’pX 
with € values in the range 0.35 < € < 0.45 together with earlier 
measurements with 0.85 < € < 0.95 to determine the contributions 
to the cross section due to transversely and longitudinally polarized 
photons in the range 1.2 GeV? < Q? < 3.3GeV* The longitudinal 
component is small and consistent with that observed in the total 
virtual-photoproduction cross section. 


physics with polarized 
nited States of America 





4580 ERDA ENERGY RESEARCH ABSTRACTS 


44228 Measurement of the magnetic structure function of the 
deuteron at q? = 1.0 (GeV/c)”. Martin, F.; Arnold, R.G.; Chertok, 
B.T.; Dally, E.B.; Grigorian, A.; Jordan, C.L.; Schuetz, W.P.; 
Zdarko, R.; Mecking, B.A. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev. Lett.; 38: 
No. 23, 1320-1323(6 Jun 1977). 

At a square of the momentum transfer of 1.0 (GeV/c)? the 
elastic scattering of electrons on deuterons has been measured at 
electron scattering angles of 8degree, 60degree, and 82degree. From 
these data we have extracted a value of B (q?) = (0.59 +- 1.20) x 
10-5 for the deuteron. This measurements extends the range in 
momentum transfer by almost a factor of 2 over the previous 
measurements. 


44229 Inclusive y-ray spectra from psi (3095) and psi’ (3684) 
decays. Biddick, C.J.; Burnett, T.H.; Masek, G.E.; Miller, E.S.; 
Smith, J.G.; Stronski, J.P.; Sullivan, M.K.; Vernon, W.; Badtke, 
D.H.; Barnett, B.A.; Jones, L.H.; Zorn, G.T.; Cavalli-Sforza, M.; 
Goggi, G.; Impellizzeri, F.S.; Livan, M.M.; Pastore, F.H.; Rossini, 
B.; Aschman, D.G.; Coyne, D.G.; Groom, D.E.; O'Neill, G.K.; 
Sadrozinski, H.F.W.; Shinsky, K.A.; Keller, L.P.; Lyon, D.E. Jr.; 
Ford, R.L.; Hilger, E.; Hofstadter, R.; Hughes, E.B.; Martin, T.W.; 
O'Neill, L.H.; Simpson, J.W. (University of California at San Diego, 
San Diego, California 92093). Phys. Rev. Lett; 38: No. 23, 1324- 
1327(6 Jun 1977). 

Inclusive y-ray spectra from psi (3095) and psi’ (3684) decays 
have been observed with segmented arrays of Nal(T}) in an e* e~ 
colliding-beam experiment. Three major peaks are seen in the = 
spectrum corresponding to psi’ yields chiy with m/sub x/ = 3561, 
3511, and 3413 MeV/c? and with branching fractions of (7.0 +- 2.0), 
(7.1 +- 1.9), and (7.2 +- 2.3) %, respectively. Enhancements in the 
psi’ spectrum at higher energies are consistent with decays chi yields 
psiy. The psi spectrum shows no statistically significant structure. 


44230 Hadronic production of massive muon pairs: Dependence 
on incident-particle type and on target nucleus. Branson, J.G.; Sand- 
ers, G.H.; Smith, A.J.S.; Thaler, J.J.; Anderson, K.J.; Henry, G.G.; 
McDonald, K.T.; Pilcher, J.E.; Rosenberg, E.I. Joseph Henry Lab- 
oratories, Princeton University, Princeton, New Jersey 08540). Phys. 
Rev. Lett.; 38: No. 23, 1334-1337(6 Jun 1977). 

Data from a study of muon pairs produced in hadron-nucleus 
collisions are compared with the Drell-Yan-model. Comparison of 
dimuon production by 7* and 7 mesons on an isoscalar target 
shows evidence for a charge asymmetry characteristic of an isospin- 
nonconserving electromagnetic process. The average transverse mo- 
mentum of the pairs increases smoothly with pair mass. Data taken 
on carbon and tin targets are used to extract the dependence of 
target atomic weight. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 44224, 44240 


44231 Observation of a likely example of the decay of a charmed 
particle produced in a high energy neutrino interaction. Burhop, 
E.H.S.; Davis, D.H.; Tovee, D.N. (University Coll., London (UK)); 
Petersen, D.; Read, A.L. (Fermi National Accelerator Lab., Batavia, 
Ill. (USA)); Coremans-Bertrand, G.; Sacton, J.; Vilain, P. (Inter- 
University Institute for High Energies (ULB-VUB), Brussels, Bel- 
gium); Breslin, A.; Montwill, A. (University Coll., Dublin (Ireland)). 
Phys. Lett., B; 65: No. 3, 299-304(22 Nov 1976). 

In a study of neutrino interactions occurring in nuclear emul- 
sion, an event has been found that is most readily interpreted as the 
decay of a charmed particle with lifetime a few times 10~* s. 


44232 Characteristics of neutrino-produced dimuon and trimuon 
events as evidence for new physics at the lepton vertex. Benvenuti, A.; 
Cline, D.; Cooper, P.; Heagy, S.M.; Imlay, R.; Johnson, M.; Ling, 
T.Y.; Lundy, R.; Mann, A.K.; McIntyre, P.; Mori, S.; Reeder, D.D.; 
Rich, J.; Rubbia, C.; Stefanski, R.; Winn, D. (Fermilab, Batavia, 
Illinois 60510). Phys. Rev. Lett.; 38: No. 21, 1183-1186(23 May 1977). 

The characteristics of six trimuon events observed in the new 
large-angle neutrino detector at Fermilab are described. The leptonic 
system appears to take an inordinate fraction of the incident neutrino 
energy if new hadrons are presumed to be the origin of these events. 
A similar effect seems to be present in the dimuon events previously 
observed. The events find a natural interpretation as the products of 
cascade decay of a new lepton (the M particle) through a lower-mass 
neutral lepton (the L° particle). 


44233 K° phenomena associated with neutrino-induced p~ e* 
events. Bosetti, P.; Galtieri, A.; Lynch, G.; Marriner, J.; Solmitz, F.; 
Stevenson, M.L.; Cundy, D.; Geich-Gimbel, C.; Haidt, D.; Harigel, 
G.; Wachsmuth, H.; Cence, R.J.; Harris, F.A.; Jones, M.D.; Parker, 
S.L; Peters, M.W.; Peterson, V.Z.; Stenger, V.J.; Benada, J.R.; 
Camerini, U.; Cline, D.; Fry, W.; von Krogh, J.; Loveless, R.J.; 
McCabe, P.; Mapp, J.; Reeder, D.D. (Lawrence Berkeley Laborato- 
ry, University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 38: No. 22, 1248-1251(30 May 1977). 
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Using the Fermilab 15-ft neon-hydrogen bubble chamber we 
have identified seventeen events of the type v/sub p/N yields 
p-e* X. The ratio of the production of these events to ordinary 
neutrino charged-current events is (7.7 +- 3.0) x 10° for positron 
energy greater than 800 MeV and neutrino energy greater than 10 
GeV. Associated with these seventeen events are 11 V's, of which 
eight fit K/sub s/° yields 7* 7~ and three fit K/sub s/° yields 7* 2~ 
and A yields pw~ ambiguously. The average K° multiplicity per 
p- e* event is determined to be 1.84/sup +0.63//sub -0.53/. 


44234 Observation of the decay D** yields D°z*. Feldman, 
G.J.; Peruzzi, I.; Piccolo, M.; Abrams, G.S.; Alam, M.S.; Boyarski, 
A.M.; Breidenbach, M.; Dorfan, J.; Chinowsky, W.; Fryberger, D.; 
Goldhaber, G.; Hanson, G.; Jaros, J.A.; Johnson, A.D.; Kadyk, J.A.; 
Larsen, R.R.; Lueke, D.; Lueth, V.; Madaras, R.J.; Nguyen, H.K.; 
Paterson, J.M.; Perl, M.L.; Pun, T.P.; Rapidis, P.; Richter, B.; 
Schwitters, R.F.; Tanenbaum, W.; Trilling, G.H.; Whitaker, J.S.; 
Wiss, J.E. (Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Phys. Rev. Lett.; 38: No. 23, 1313-1315(6 
Jun 1977). 

We have observed the decay D** yields D°w* and have 
measured its Q value to be 5.7 +- 0.5 MeV. The decay width of the 
D** is less than 2.0 MeV/c?. The observation of D** yields (K~ 7r* ) 
m* but not of D** yields (K*7~) 7* sets an upper limit on the 
amount of D°-D-bar® mixing. 


44235 Measurement of the proton structure function from muon 
scattering. Anderson, H.L.; Bharadwaj, V.K.; Booth, N.E.; Fine, 
R.M.; Francis, W.R.; Gordon, B.A.; Heisterberg, R.H.; Hicks, R.G.; 
Kirk, T.B.W.; Kirkbride, G.I; Loomis, W.A.; Matis, H.S.; Mo, 
L.W.; Myrianthopoulos, L.C.; Pipkin, F.M.; Pordes, S.H.; Quirk, 
T.W.; Shambroom, W.D.; Skuja, A.; Staton, M.A.; Williams, 
W.S.C.; Verhey, L.J.; Wilson, R.; Wright, S.C. (Enrico Fermi Insti- 
tute, The University of Chicago, Chicago, Illinois 60637). Phys. Rev. 
Lett.; 38: No. 25, 1450-1454(20 Jun 1977). 

Results on the proton structure function, vW2 are presented 
for 0.3 < q? < 50 GeV?and 5 < v < 130 GeV. They are compared 
to earlier data and displayed to demonstrate violations of scaling. 
Values are reported for the energy-momentum sum rule and for R 
equivalent o/sub L//o/sub T/ over a limited kinematic region. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 44326 


44236 (ANL-HEP-CP—77-07) pp scattering-amplitudes mea- 

surements and a possible direct-channel resonance in pp systems. 

Yokosawa, A. (Argonne National Lab., Ill. (USA)). 1977. Contract 

a 25p. (CONF-770124—1). Dep. NTIS, PC A02/ 
F AOl. 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, Florida, United States of America (USA) 
(16 Jan 1977). 

Results of pp elastic scattering with various spin combination 
of polarized beams and targets are discussed. Included are total cross 
sections, polarization, scattering amplitudes, and properties of a 
strongly suggested resonance. 13 references, 11 figures. (JFP) 


(COO—3069-424) Energy and target dependence of the 
pseudo-rapidity distributions in pion- and proton-nucleus collisions at 
Fermilab energies. Busza, W.; Luckey, D.; Votta, L.; Young, C.; 
Halliwell, C.; Elias, J. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 1976. Contract E(11-1)-3069. 19p. (CONF-760719—31). 
Dep. NTIS $3.50. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

Multiparticle production in hadron-nucleus collisions has 
been studied using hodoscope arrays. Data on angular distributions 
were collected for incident 7*~, K*~, and P*~ at 50, 100, and 200 
GeV with targets ranging from hydrogen through uranium. The 
extent in pseudo-rapidity of particles produced in the target fragmen- 
tation region increases with energy. Proton and pion induced reac- 
tions exhibit different behavior for the same target nucleus. Howev- 
er, for — nuclei with identical values of vbar, (where vbar is the 
average thickness in units of the mean free path of the incident 
particle) the behavior is similar. Pseudo-rapidity distributions are 
compared with theoretical models. 


44238 (COO—3071-188) Search for the formation of new parti- 
cles in anti pp reactions near 3 GeV. Yam, Z.B.; Bensinger, J.R.; 
Button-Shafer, J. (Brookhaven National Lab., Upton, N.Y. (USA); 
Pennsylvania Univ., Philadelphia (USA). Dept. of Physics). 2 Oct 
1975. Contract EY-76-C-02-3071. 12p. (BNL—20393). Dep. NTIS, 
PC A02/MF AOl. 

Using the new Multiparticle Spectrometer facility at BNL, 
upper limits were set on the formation of a meson state in the mass 
range 2.99 to 3.14 GeV from proton-antiproton annihilations. The 
upper limits are, in terms of the cross section integrated over the 
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width, 18 MeV-yb for the final state AantiA, 18 MeV-b for K° anti 
K°(890) + C.C., and 2 MeV-pb for K/sub S/K/sub L/. 


44239 (LA—6673-MS) Hit Vector,t)H scattering at low energies. 
Haglund, R.F. Jr.; Fick, D.; Schmelzbach, P.A.; Ohlsen, G.G-.; 
Jarmie, N.; Brown, R.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1977. Contract W-7405-ENG-36. 17p. Dep. NTIS, PC 
A02/MF AO. 

Angular distributions of the differential cross section and 
vector analyzing power for H + t approaches elastic scattering, at 
center-of-mass energies 1.26, 1.68, 2.19, 2.70, 3.21, and 3.71 MeV are 
presented. A preliminary phase-shift analysis of the data confirms the 
importance of the odd-parity tensor and even-parity spin-orbit nu- 
cleon-nucleon forces in model calculations for the ‘He system in this 
energy range. 


44240 (TID—27499) Bubble chamber studies of hadron and 
photon interactions. report, 1 June 1976—31 May 1977. 
Bugg, W.M.; Condo, G.T.; Hart, E.L. (Tennessee Univ., Knoxville 
(USA)). 1977. Contract EY-76-S-05-3956. 23p. Dep. NTIS, PC A02/ 
MF AOI. 


Experimental research on hadron-hadron and proton-nucleon 
interactions is summarized. Emphasis is placed on data processing. 
(JFP) 


44241 Jets in large-psub(T) reactions. Landshoff, P.V. (Europe- 
an Organization for Nuclear Research, Geneva (Switzerland)). pp 
235-246 of In Nouveaux domaines en physique hadronique. Tran 
Thanh Van, J. (ed.). Orsay, France; Universite de Paris-11. Labora- 
toire de Physique Theorique et Particules Elementaires ({ndJ). 

From 11. Rencontre de Moriond; Flaine, France (29 Feb 
1976). 

An account is given of experimental data on correlation in 
large-psub(T) hadronic reactions at the CERN ISR. The data 
strongly suggest a coplanar, two-jet structure. More experiments, 
particularly on quantum-number correlations, are needed to deter- 
mine the nature of the jets, but it is suggested that they might be 
produced by a mechanism similar to that which produces massive 
lepton pairs or the J/PSI particle. Production of direct photons with 
large psub(T) and the study of non-coplanar, triple-jet events, could 
be important areas for future experimental study. 


44242 Evidence for a new family of hadronic matter from high 
energy neutrino interactions. Mann, A.K. (Pennsylvania Univ., Phila- 
delphia (USA). Dept. of Physics). pp 329-348 of In La physique des 
anneaux de collision. Tran Thanh Van, J. (ed.). Paris, France; Centre 
National de la Recherche Scientifique ([nd]). 

From International colloquium of the C.N.R.S. on the storage 
ring physics; Flaine, France (22 Feb 1976). 

All order should be sent to Rencontre de Moriond. Labora- 
toire de Physique Theorique et Particules Elementaires, Bat. 211, 
Universite de Paris-Sud, 91405 Orsay (France). 

The hypothesis of new hadron (Y) production and decay as 
the common origin of dimuons and of the observed anomalies in 
antineutrino-induced single muon interactions is considered. The 
close correspondence of these phenomena delineates many of the 
salient properties of the Y-particles and their decays. 


44243 Search for high mass mesons coupled to the anti-N N 
system. Montanet, L. (European Organization for Nuclear Research, 
Geneva (Switzerland)). pp 103-116 . In fae domaines en 
— hadronique. Tran Thanh Van, J. (ed.). Orsay, France; 

niversite de Paris-11. Laboratoire de Physique Theorique et Parti- 
cules Elementaires ({nd]). 

From 11. Rencontre de Moriond; Flaine, France (29 Feb 
1976). 

Measurements of anti-p p total, elastic, charge exchange and 
annihilation cross sections in the mass range 1900-2400MeV are 
reviewed. The properties of enhancements observed at 1936, 2190 
and 2350MeV are discussed. 


44244 Total cross-sections and elastic scattering with hyperon 
beams. Sauvage, G. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire). pp 263-276 of In Nouveaux domaines en 
physique hadronique. Tran Thanh Van, J. (ed.). Orsay, France; 
Universite de Paris-11. Laboratoire de Physique Theorique et Parti- 
cules Elementaires ([nd}). 

From 11. Rencontre de Moriond; Flaine, France (29 Feb 
1976). 

Total and elastic cross-sections measured with neutral and 
charged hyperons beams at CERN and BNL are reported. Total 
cross-sections are from: =~ p, =~ n at 18.7GeV/c (CERN hyperon 
beam), A°p, A°n, anti-A°p, anti-A°n between 6 and 17GeV/c, and 
anti-A°p between 4 and 14GeV/c (CERN K° beam). Elastic cross- 
sections are from: < pyields=°=p at 17.3GeV/c, 0.12<=- 
t<0.38(GeV/c)? (CERN hyperon beam) and =~ pyields=~p at 
13.3GeV/c, at 0.08 <-t<0.21(GeV/c)? (BNL hyperon beam). 
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44245 Interpretation of recent high energy polarization data. 
Kane, G.L. (Univ. of Michi me Ann Arbor). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 12, 43-50(1976) 

From Symposium on high — physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 pode he 976). 

F-76084 1—. 

eon measurements above 2 GeV/c are considered for C/ 
sub ss/, C/sub nn/, P(np yields np), P(a*~ p yields 7*~ p), and P(pp 
yields pp). The first three are polarized beam measurements, and the 
last two are polarized target measurements. Also expectations at 
larger t and very high energies are discussed. (JFP) 


— Measurement of the spin correlation parameter in pp elas- 

tic scattering at 610 MeV. Borisov, N.S.; Glonti, L.N.; Kazarinov, 
M.Yu. (Joint Inst. for Nuclear Research, Dubna, USSR). AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 59-65(1976). 

From Symposium on high energy physics with polarized 
beams and targets; hate Illinois, United States of America 
(USA) (23 p wag Lage 

760841—. 


The spin correlation parameter C/sub nn/ was measured in 
elastic pp scattering at 610 MeV at CM angles of 40, 67, 73, and 90°. 
A polarized proton beam (P/sub B//sup max/ = 0.38 +- 90.02) and a 
“frozen” polarized proton target (P/sub T//sup max/ = 0.97 +- 
0.04) were used in the experiment. 


44247 Measurements and amplitude analysis of small angle pp 

between 398 and 572 MeV. Aebischer, D.; Favier, B.; 
Greeniaus, L.G.; Hess, R.; Junod, A.; Lechanoine, C.; Nikles, J.C.; 
Rapin, D.; Werren, D.W. (Univ. of Geneva). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 12, 66-69(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The analyzing power of pp scattering in the cm angular range 
4 to 22° at 393 to 572 MeV. The analyzing power was determined 
from the asymmetry in the azimuthal angle distributions of the 
scattered protons. (JFP) 


44248 Polarization in p—‘He elastic scattering at intermediate 
Igo, G.; Talaga, R.; Wriekat, A. (Univ. of California, Los 
ae AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 70-71(1976). 
From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Au 1976). 
See CONF-760841—. 
The asymmetry in the elastic scattering of polarized protons 
from helium was measured at beam momenta of 1.2, 1.5 and 2.0 
GeV/c and in the interval of three-momentum transfer, q, region 
between 0.3 and 5.5 fm™' (step size approximately 0.1 fm~'). The 
beam polarization was approximately 70 percent and the beam 
intensity varied between 0.4-1.5 x 10° particles/burst. The polariza- 
tion is found to depend sensitively on the beam momentum near q = 
2.2 fm~', which is the region where single and double scattering 
display interference effects in elastic scattering. In the q region 
where triple scattering begins to be predominant, the polarization 
displays a change in slope. 


44249 Transverse spin dependence of pp total cross sections. 
Biegett, E.; Buchanan, J.; Clement, J. (Rice Univ., Houston, TX). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 72-76(1976). 

From Symposium on high ~?. y physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A brief report is given of some preliminary results from an 
experiment in progress on the measurement of the difference be- 
tween pp total cross sections in pure initial spin states transverse to 
the beam direction for incident momenta of 1 to 3 GeV /c in the 
laboratory. Two preliminary data points are plotted. (JFP) 


44250 Measurement of spin correlation parameters in proton— 
proton elastic scattering at 6 GeV/c. Sandler, B. (Argonne National 
Lab., IL). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 77-82(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The first measurement of a triple spin correlation parameter 
in p-p elastic scattering at 6 GeV/c was completed using polarized 
beam, polarized target, and recoil carbon polarimeter. Experimental 
details and preliminary results from this experiment, as well as from 
a more recent measurement of C/sub SS/ = (S,S;0,0) are presented. 


44251 Measurement of 3-spin proton proton elastic scattering 
cross sections at 6.0 GeV/c. Mulera, T.A. (Univ. of Michigan, Ann 
Arbor). AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 83-91(1976). 
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From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The differential elastic p-p scattering cross section was mea- 
sured at 6 GeV/c at the Argonne ZGS in the range P*/sub perpen- 
dicular to/ = 0.6 yields 1.0 (GeV/c)? using a polarized target and a 
polarized beam. One simultaneously measured the polarization of the 
recoil protons with a well calibrated carbon target polarimeter. All 
three polarizations were measured perpendicular to the horizontal 
scattering plane. Results indicate that P and T invariances are both 
obeyed to good precision even at large P?/sub perpendicular to/. 
The relative magnitudes of the 8 nonzero pure 4-spin transversity 
cross sections are quite different and it was found that the double-flip 
cross sections are nonzero. 


44252 Polarization studies with the Argonne effective mass spec- 
trometer. Diebold, R. (Argonne National Lab., IL). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 92-103(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Experimental research on hadron-hadron polarization studies 
is summarized. Included are elastic scattering asymmetry, inelastic 
polarization effects, and inclusive studies. (JFP) 


44253 Spin dependent effects in proton—proton interactions at 
71.9 GeV/c. Crabb, D.G. (Oxford Univ.). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 104-113(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A 7.9 GeV/c proton beam from NIMROD at the Rutherford 
Laboratory was used to measure elastic and inclusive proton-proton 
scattering. Results are presented for the polarization parameter in 
elastic scattering and the scattering asymmetry in the inclusive 
reactions p + p up arrow yields p, 7*, 7” + chi. 


44254 Measurement of proton—proton elastic scattering in pure 
initial spin states at 11.75 GeV/c. Abe, K. (Univ. of Michigan, Ann 
Arbor). AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 114-119(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The elastic differential cross section for proton proton scatter- 
ing at 11.75 GeV/c was measured for the up, down, and mixed initial 
spin states perpendicular to the scattering plane in the range of p?/ 
sub perpendicular to/ = 0.6 yields 2.2 (GeV/c)*. The experiment 
was performed at the Argonne ZGS using a 50 percent polarized 
beam and a 65 percent polarized target. It was confirmed that the 
asymmetry parameter, A, decreases with energy in the diffraction 
peak, but is approximately energy-independent at large p?/sub per- 
pendicular to/. It was found that the spin correlation parameter C/ 
sub nn/ acquires rather dramatic structure, and at large p?/sub 
perpendicular to/ seems to grow with energy. 


44255 Measurement of the polarization parameter in pp elastic 
scattering at 24 GeV/c. Crabb, D.G. (Oxford Univ.). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 121-125(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The measurement of the polarization parameter Po in pp 
elastic scattering at 24 GeV/c in the range 0.1 equal to or less than 
vertical bar t vertical bar equal to or less than 3.5 (GeV/c)? is 
discussed. Preliminary results are presented. 


44256 Polarization physics at Brookhaven. Zeller, M.E. (Yale 
Univ., New Haven). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 126- 
133(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The program of polarization physics at Brookhaven National 
Laboratory is reviewed. Experimental details and results of past and 
present experiments and descriptions and goals of future experiments 
are presented. Facilities and beams are also described with an 
emphasis on potential utility for studies of polarization phenomena. 


44257 Polarization and spin rotation measurements in elastic 
hadron scattering at 39 and 44.5 GeV/c. Dubna-Moscow-Saclay- 
Serpukhov Collaboration. AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
134-144(1976). 
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From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The polarization P was measured for elastic 7/sup +-/p, K/ 
sup +-/p, pp, and anti pp scattering, and the spin rotation R for 7~ p 
and pp. The energy dependence of P(z~ p) at parallel t parallel 
approximately equal to 1.5 (GeV/c)? shows no evidence for devi- 
ation from a linear effective rho-trajectory. The energy dependence 
of P(pp) suggests that the expected asymptotic zero may be ap- 
proached from negative values. The same may hold for the sum 
P(7* p) + P(r p). The measurement of R(m~ p) was used for a 
direct calculation of the aN elastic amplitudes at 40 GeV/c. R(pp) 
at 0.2 less than or equal to parallel t parallel less than or equal to 0.5 
(GeV/c)? is close to R = -cos theta/sub p/ as expected asymptoti- 
cally. However, the same situation is realized also at all other 
energies down to 1 GeV/c. 


44258 Polarization in elastic scattering at high energies. Gray, 
S.W. (Indiana Univ., Bloomington). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 145-151(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The jet target, the superconducting spectrometer, and the 
polarimeter used to measure the recoil proton polarization at the 
Internal Target Area at Fermilab. Analysis procedures and data 
checks are explained. Preliminary results are presented and com- 
pared with the existing data and some model predictions. The future 
plans of the experiment are also discussed. 


44259 Polarization in 7* p, 7-p, and pp elastic scattering at 100 
GeV/c. Kline, R.V. (Harvard Univ., Cambridge, MA). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 152-157(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Preliminary results are reported of a measurement of the 
polarization parameter P in 7* p, 7” p, and pp elastic scattering at 
100 GeV/c, over the range 0.15 less than or equal to -t less than or 
equal to 1.0 (GeV/c)?. P(/sup +-/p) exhibits the same kind of t- 
dependence as observed in lower energy data, but the magnitudes 
have continued to decrease as s/sup -'/2/. The magnitude of P(pp) 
has similarly decreased for -t less than 0.5 (GeV/c)?), but it seems to 
differ in shape from the 45 GeV/c data at large parallel t parallel. 


44260 Nucleon—nucleon charge exchange amplitudes. Bourrely, 
C.; Soffer, J. (Centre de Physique Theorique, Marseille). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 180-188(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The available data for differential cross sections and polariza- 
tions in the two charge exchange (CEX) reactions np and anti pp 
exhibit very interesting features. Several theoretical models have 
been proposed to explain these data, but the understanding of these 
reactions is still not completely satisfactory, in particular, the role of 
the pion and B exchanges, one would like to make a review of the 
various amplitudes which were constructed from different models. 
The importance to connect the rho-A2 contributions of these reac- 
tions with those of the elastic nucleon—nucleon reactions is empha- 
sized. 


44261 Inelastic diffraction and charge exchange reactions. Wick- 
lund, A.B. (Argonne National Lab., IL). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 198-206(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Spin dependence is examined in the reaction p up arrow p 
yields A**n measured from 3 to 6 GeV/c. The large polarization 
effects observed can be qualitatively related to amplitude structure in 
meson-induced reactions, using the quark model and SU(3) to link 
the different processes. Polarization data are also presented on the 
diffractive process p up arrow p yields A+ +77 p, and it is shown 
that asymmetries in the low mass Az system can be described by 
interference between an S-wave Deck background and a P-wave 
N*1470 resonance contribution. 


44262 pp interactions at 6 GeV/c in the 12 foot chamber with 
polarized beam. Eisner, R.L. (Case Western Reserve Univ., Cleve- 
land); Fickinger, W.J.; Malko, J.A.; Dado, S.; Engler, A.; Keyes, G.; 
Kikuchi, T.; Kraemer, R. AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
210-218(1976). 
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From Symposium on hi 
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beams and targets; Argonne, Illinois, 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Results are presented from a 120k picture exposure of the 
ANL 12 foot chamber to 6 GeV/c 60 percent transversely polarized 
protons. Included are final results on LAMBDA and d K° inclusive 
production in which a K° beam polarization asymmetry parameter of 
(-.65 +- .15) is obtained. Preliminary results on A** production in 
the reactions p up arrow p yields A** n and p up arrow p yields A** 
+ X will be presented. In addition, a comparison of the polarization 
of the low mass enhancements produced in the reactions p up arrow 
p yields p(p7* z~ ), p(nzr* ) and p(p°) is given. 


44263 Measurement of asymmetries in inclusive proton—proton 
scattering. Roberts, J.B. (Rice Univ., Houston, TX). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 219-231(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 oT 

See CONF-760841—. 

The ——— proton beam at the Argonne ZGS was used to 
measure left-right asymmetries in the processes p up arrow + p 
yields 7*~, p, K*~, d + X at po = 6 and 11.8 GeV/c and x identical 
with p*/sub 1//p*/sub max/ = 0.1 to 0.9. For both pion charges, the 
asymmetries show considerable but different structure in u, the 
square of the four-momentum transfer between the incident proton 
and the outgoing pion. The data suggest that pions produced at large 
x in pp collisions result from a on exchange process. The 
asymmetries for inelastic proton scattering are about an order of 
magnitude smaller than those for pion production. The kaon asym- 
metries show indications of being sizeable but structureless. 


44264 Measurement of the polarization for antiproton—proton 
annihilation into charged 7 and K pairs between 1.0 and 2.2 GeV/c. 
Carter, A.A.; Coupland, M.; Eisenhandler, E. (Univ. of London). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 232-242(1976). 

From Symposium on high 7 physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The polarization parameter for the interactions anti pp yields 
a” 7* and anti pp yields K” K* was measured over essentially the 
full angular range at 11 momenta between 1.0 and 2.2 GeV/c. A 
proton target polarized perpendicular to the scattering plane was 
used. The experiment measured the angles and momenta of both 
outgoing particles using wire spark chambers and the field of the 
polarized target magnet. Between 1000 and 5300 7~ zr* events, and 
140 and 1300 K~ K* events, were measured at each momentum. As a 
check, one obtained differential cross sections for anti pp yields 
a m* which are in excellent agreement with previous results. The 
polarizations for both channels are very large and positive over 
much of the angular range. Preliminary results of a fit to the cross 
sections and asymmetries for anti pp yields 7~ a* show strong 
evidence for three new resonances at 2.14, 2.36, and 2.40 GeV/c*. 


44265 A° polarization measurements at the Fermilab Neutral 
Hyperon Facility. Bunce, G.; Handler, R.; March, R.; Martin, P.; 
Pondrom, L.; Sheaff, M. (Univ. of Wisconsin, Madison). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 280-285(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 mo, Le 5 

See CONF-760841—. 

Two different methods were used to make polarized A°’s in 
the Fermilab neutral hyperon beam. In the first method A°’s were 
produced polarized for p: greater than 1 GeV/c in p + Be yields A° 
+ X at 300 GeV. In the second method polarized A° daughters from 
unpolarized =°decay were used: =° yields A°7®. The strong produc- 
- ~ a factor of 3 less polarization, but a factor of 100 greater 
useful flux. 


44266 Multiple production of particles in hadron—hadron colli- 
sions at high energies. Grishin, V.G. (Joint Institute for Nuclear 
Research, Dubna). Sov. J. Particles Nucl. (Engl. Transl.); 7: No. 3, 
233-253(Jul 1976). 

A review is given of the results obtained on multiple produc- 
tion of particles in hadron—hadron collisions at high energies in 
accelerators. The basic experimental data are given on the total cross 
sections, the multiplicities, and the single- and two-particle spectra of 
secondary particles. These data are analyzed in the framework of the 
scaling hypothesis and the multiperipheral model. 


44267 Three and higher order rapidity distributions in pp colli- 
sions at 200 GeV/c. Pratap, M.; Oh, B.Y.; Sionakides, G.; Smith, 
G.A.; Whitmore, J. (Michigan State Univ., East Lansing (USA). 
Dept. of Physics); Miller, R.J.; Phelan, J.J.; Schultz, P.F. (Argonne 
National Lab., Ill. (USA)); Voyvodic, L.; Walker, R.J. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)). Nucl. Phys., B; 116: 
No. 1, 1-12(6 Dec 1976). 
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Three-particle rapidity distributions have been studied for 
different charged multiplicities in pp interactions at 200 GeV/c. 
Appropriately defined semi-inclusive three-particle correlations are 
found to be sufficiently small, leading us to conclude that the three- 
particle density can be expressed in terms of one- and two-particle 
densities. For events with more than four charged particles, a 
superposition approximation for the three-particle density holds sur- 
prisingly well. This approximation enables us to express all higher 
order rapidity distributions in terms of one- and two-particle distri- 
butions alone. 


44268 p-*He elastic scattering at 1.05 GeV. Geaga, J.V.; Gazza- 
ly, M.M.; Igo, G.J.; McClelland, J.B.; Nasser, M.A.; Sagle, A.L.; 
Spinka, H.; Carroll, J.B.; Perez-Mendez, V.; Whipple, E.T.B. (Phys- 
ics Department, University of California at Los Angeles, Los Ange- 
~" eases 90024). Phys. Rev. Lett.; 38: No. 22, 1265-1268(30 May 
1 ’ 

The elastic differential cross sections of 7.0-GeV/c ‘He scat- 
tered from hydrogen (equivalent T/sub p/ = 1.05 GeV) has been 
measured over a range 0.17 < or = -t < or = 0.85(GeV/c)* The 
experiment has very low background (< or = 2%), adequate t 
resolution (< or = 5%), a good absolute normalization (15%), and a 
statistical accuracy in the interference region of about 3%. The data 
show a shallow first minimum and a shape very similar to the recent 
data from Centres d'Etudes Nucleaires de Saclay. 


44269 Elastic p-*He scattering near 1 GeV. Wallace, S.J.; Alex- 
ander, Y. (Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). Phys. Rev. Lett.; 38: No. 
22, 1269-1272(30 May 1977). 

New 1.029-GeV p-*He data and new 1.05-GeV data are in 
excellent agreement with multiple-diffraction-theory predictions. 
The theoretical calculations include spin and isospin dependence of 
the A-intermediate-state process and show that it fills the first 
diffraction minimum. The recently normalized data from Centre 
d'Etudes Nucleaires de Saclay and the older data from Brookhaven 
National Laboratory disagree with our calculations and the new 
data. 


44270 Polarization in p-*He elastic scattering at 0.56, 0.80, 1.03, 
1.27, and 1.73 GeV. Klem, R.; Igo, G.; Talaga, R.; Wriekat, A.; 
Courant, H.; Einsweiler, K.; Joyce, T.; Kagan, H.; Makdisi, Y.; 
Marshak, M.; Mossberg, B.; Peterson, E.; Ruddick, K.; Walsh, T. 
(Accelerator Research Facilities Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 38: No. 22, 1272- 
1275(30 May 1977). 

The polarization in p-‘He elastic scattering has been mea- 
sured between 0.56 and 1.73 GeV in a range of the square of the 
four-momentum transfer between 0.006 and 1.2 (GeV/c)”. The data 
are characterized by positive polarization maxima at -t near 0.08 and 
0.36 (GeV/c). At 0.56 GeV, a sharp peak of large negative polariza- 
tion at 0.23 (GeV/c)? is observed. This structure persists at higher 
bombarding energies, but is no longer negative and becomes increas- 
ingly shallower as the bombarding energy increases to 1 GeV and 
then is relatively unchanging. 


44271 Production of the J/psi and psi’ (3.7) by 225-GeV/c 7*~ 
and proton beams on C and Sn targets. Branson, J.G.; Sanders, G.H.; 
Smith, A.J.S.; Thaler, J.J.; Anderson, K.J.; Henry, G.G.; McDonald, 
K.T.; Pilcher, J.E.; Rosenberg, E.I. (Joseph Henry Laboratories, 
Princeton University, Princeton, New Jersey 08540). Phys. Rev. 
Lett.; 38: No. 23, 1331-1334(6 Jun 1977). 

We present results of a large-acceptance experiment in which 
muon pairs were observed in the mass range 0.6 to 6.0 GeV/c”. 
Emphasis is given to features of the production of J/psi and psi’ (3.7) 
particles. We find [Bo]/sub psi prime//sub(/3/sub ./7)/[Bor]/sub J/ 
psi/ to be 0.007 +- 0.004 for p-C and 0.018 +- 0.007 for 7*-C 
interactions. Comparison with results from e* e~ storage rings indi- 
cates that both the J/psi and the psi’ (3.7) are produced strongly 
rather than electromagnetically in our experiment. 


44272 Observation of the production of jets of particles at high 
transverse momentum and comparison with inclusive single-particle 
reactions. Bromberg, C.; Fox, G.; Gomez, R.; Pine, J.; Stampke, S.; 
Yung, K.; Erhan, S.; Lorenz, E.; Medinnis, M.; Rohlf, J.; Schlein, P.; 
Ashford, V.; Haggerty, H.; Juhala, R.; Malamud, E.; Mori, S.; 
Abrams, R.; Delzenero, R.; Goldberg, H.; Margulies, S.; McLeod, 
D.; Solomon, J.; Stanek, R.; Dzierba, A.; Kropac, W. (California 
Institute of Technology, Pasadena, California 91125). Phys. Rev. 
Lett.; 38: No. 25, 1447-1450(20 Jun 1977). 

Data are presented on production by 200-GeV/c hadrons 
incident on beryllium of both single particles and jets (group of 
particles) with high p/sub T/ (transverse momentum). The experi- 
ment was performed in a wide-aperture multiparticle spectrometer at 
Fermilab. The jet and single-particle cross sections have a similar 
shape from p/sub T/ = 3 to 5 Ge/c but the jet cross section is over 
two orders of magnitude larger. The distributions of charged-parti- 
cle momenta show striking similarities to those observed in lepton- 
induced processes. 
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REFER ALSO TO CITATION(S) 44237, 44238, 44240, 44256, 
44257, 44259, 44264, 44266 


44273 New states in the decays of psi(3095) and psi(3684). Whi- 
taker, J.S. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). pp 89-98 of In La physique des anneaux de collision. Tran 
Thanh Van, J. (ed.). Paris, France; Centre National de la Recherche 
Scientifique ({nd]). 

From International colloquium of the C.N.R.S. on the storage 
ring physics; Flaine, France (22 Feb 1976). 

All order should be sent to Rencontre de Moriond. Labora- 
toire de Physique Theorique et Particules Elementaires, Bat. 211, 
Universite de Paris-Sud, 91405 Orsay (France). 

Preliminary analysis of new data on radiative decays of 
psi(3095) and psi(3684) confirms the existence of chi(3410) and of 
further structure in the 3.45-3.60GeV region. The monochromatic 
photon from the transition psi(3684)yieldsychi(3410) is observed in 
the inclusive photon spectrum from psi(3684); the branching ratio for 
this decay is 7+-3%. No evidence for a state near 2.8GeV reached 
in psi(3095) decays, was seen. 


44274 Evidence for a new scalar meson. Cason, N.M. (Notre 
Dame Univ., Ind. (USA)). pp 93-102 of In Nouveaux domaines en 
physique hadronique. Tran Thanh Van, J. (ed.). Orsay, France; 
Universite de Paris-11. Laboratoire de Physique Theorique et Parti- 
cules Elementaires ((nd]). 

From 11. Rencontre de Moriond; Flaine, France (29 Feb 
1976). 


The production of a new scalar meson have been observed in 
the reaction 77 pyieldsn+short-lived-K° +short-lived-K° at 6 and 
7GeV/c. The meson has a mass and a width of 1255MeV and 
80MeV respectively. The meson is observed primarily through the 
interference of the S-wave and D-wave short-lived-K ° + short-lived- 
K° production amplitudes. Both the S-wave amplitude and phase are 
observed to have resonance-like behavior. The quantum numbers 
preferred for the meson are Jsup(P)=0* and C= +1. 


44275 New results in meson spectroscopy. Gavillet, P. (Europe- 
an Organization for Nuclear Research, Geneva (Switzerland)). pp 
75-82 of In Nouveauxdomaines en physique hadrnique. Tran Thanh 
Van, J. (ed.). Orsay, France; Universite de Paris-11. Laboratoire de 
Physique Theorique et Particules Elementaires ([nd)). 

From 11. Rencontre de Moriond; Flaine, France (29 Feb 
1976). 

Some of the observations made on meson systems in a (ap- 
proximately) 100 events per microbarn 4GeV K~ p bubble chamber 
experiment are reviewed. The properties or existence of f(1514), 
K*(1420), D(1285), Ai(1100), Q bump, delta(980), B(1235) are briefly 
discussed. 


44276 Polarisation measurements in 7” p charge exchange scat- 
tering from 618 to 2267 MeV/c. Brown, R.M.; Clark, A.G.; Davies, 
J.K. (Rutherford Lab., Chilton, Eng.). AJP (Am. Inst. Phys.) Conf: 
Proc.; No. 12, 189-197(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Results are presented of measurements of the polarization 
parameter for the reaction 7” p yields 7°n : 7° yields yy at 22 
incident momenta in the resonance region. These results are general- 
ly in agreement with those of previous measurements and in qualita- 
tive agreement with predictions of phase shift analyses. 


44277 Progress report on measurement of the polarization in K* 
neutron charge exchange. Babou, M.; Bystricky, G.; Cozzika, G. 
(CEN, Saclay, France). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 
208-209( 1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The experimental set-up for an experiment in progress on a 
measurement of the polarization of K* n charge exchange reaction at 
6 GeV is described including the expected precision o¢ the results. 
There are eight references. (JFP) 


44278 Measurement of the reaction 7 p yields 7*7~n on a 
transversely polarized target at 17.2 GeV. CERN-MPI Collaboration. 
(CERN. Munich). 4/P (Am. Inst. Phys.) Conf. Proc.; No. 12, 243- 
249(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois. United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Preliminary results from a high statistics measurement (1 M 
events) of the reaction 7 p yields 7* 77 n on a polarized butanol 
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target at 17.2 GeV show unexpectedly strong polarization effects 
which must be attributed to amplitudes corresponding to "A,” 
exchange. 


44279 New particles and their possible interaction. Bogolyubov, 
P.N.; Krasnikov, N.V.; Kuz’min, V.A.; Chetyrkin, K.G. (Institute of 
Nuclear Research, Moscow). Sov. J. Particles Nucl. (Engl. Transl.); 7: 
No. 3, 325-345(Jul 1976). 

The main experimental data on the psi particles are presented; 
different approaches to the explanation of their nature are consid- 
ered. 


44280 Semi-inclusive 7~ cross sections in the pp interactions up 
to 300 GeV/c. Pratrap, M.; Oh, B.Y.; Sionakides, G.; Smith, G.A.; 
Whitmore, J. (Michigan State Univ., East Lansing (USA). Dept. of 
Physics); Miller, R.J.; Phelan, J.J.; Schultz, P.F. (Argonne National 
Lab., Ill. (USA)); Voyvodic, L.; Walker, R.J. (Fermi National 
Accelerator Lab., Batavia, Ill. (USA)). Nucl. Phys., B; 116: No. 1, 13- 
27(6 Dec 1976). 

Semi-inclusive 7~ cross sections in 200 and 300 GeV/c pp 
interactions are presented and compared with lower energy data. In 
the target fragmentation region the data are compared to the hy- 
pothesis of semi-inclusive KNO scaling. The energy and charge 
multiplicity dependences of the semi-inclusive cross sections in the 
central region are studied and a simple parametrization of the semi- 
inclusive density function is described. 


44281 Polarization in 7 p elastic scattering at 1180, 1250, and 
1360 MeV/c. Barrelet, E.; Chamberlain, O.; Gorn, W.; Shannon, S.; 
Shapiro, G.; Steiner, H. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Phys. Rev., D; 15: No. 9, 
2435-2446(1 May 1977). 

We have measured the polarization parameter in 7 p elastic 
scattering at laboratory momenta of 1180, 1250, and 1360 MeV/c in 
the angular interval 65degree < @/sub c. m./ < 115degree. The 
results were used to show that the polarized target used in these (and 
other similar) experiments was uniformly polarized. These measure- 
ments were also used to resolve pre-existing experimental discrepan- 
cies in the determination of the polarization parameter, and to clarify 
the behavior of scattering amplitudes in this energy range. We show 
that local measurements of this type ave important in resolving 
discrete ambiguities affecting the energy continuation of the ampli- 
tudes. An important by-product of this experiment is the develop- 
ment of a fast method of reconstructing particle trajectories and 
fitting the elastic events, which could have a significant impact for 
future high-statistics experiments. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


44282 (COO—2232B-119) Report of technical progress under the 
current ERDA contract, EY-76-C-02-2232. Beg, M.A.B.; Khuri, 
N.N.; Pais, A. (Rockefeller Univ., New York (USA)). 1977. Con- 
tract EY-76-C-02-2232. 12p. Dep. NTIS, PC A02/MF AO1. 

Theoretical research in high energy physics is summarized. A 
list of publications is included. (JFP) 


44283 (COO—3227-69) Progress report. (Harvard Univ., Cam- 
bridge, Mass. (USA)). 1976. Contract EY-76-S-02-3227. 4p. Dep. 
NTIS, PC A03/MF AOI. 

Theoretical high energy physics is summarized. A list of 
publications is included. (JFP) 


44284 (COO—3533-93) Research program in elementary particle 
theory. Progress report for the period ending June 30, 1977. (Syracuse 
Univ., N.Y. (USA)). 1977. Contract EY-76-S-02-3533. 41p. (SU— 
4208-93). Dep. NTIS, PC A03/MF AOI. 

Theoretical research in high energy physics is summarized. A 
list of publications is given. (JFP) 


44285 (ORO—3992-298) Characterization of particle states in 
relativistic classical quantum . Horwitz, L.P.; Rabin, Y. (Texas 
Univ., Austin (USA)). Feb 1977. Contract EY-76-S-05-3992. 89p. 
Dep. NTIS, PC A0S/MF AOI. 

Classical and quantum relativistic mechanics are studied. The 
notion of a “particle” is defined in the classical case and the interpre- 
tation of mechanics in space-time is clarified. These notions are 
carried over to the quantum theory, as much as possible. The 
relation between the results of Feyman’s path integral approach and 
the theory of Horwitz and Piron is discussed. The “particle” inter- 
pretation is shown to imply an asymptotic condition for scattering. A 
general method of constructing the dynamical mass spectrum of 
composite “particle” states is discussed. An interference experiment 
is proposed to affirm the interpretation and applicability of Stueckel- 
berg type wave functions for actual physical phenomena. Some 
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discussion of the relation of this relativistic quantum theory to 
Feynman's approach to quantum field theory is also given. 


44286 Magnetic layered structure of elementary particles. Kur- 
sunoglu, B. (Univ. of Miami, Coral Gables). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 12, 253-256(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) = Aug 1976). 

See CONF-760841—. 

A brief discussion is given of a new theory of elementary 
particles based on gravitation and infiniiely stratified layers of mag- 
netic charges of alternating signs. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 44224 


44287 (ANL-HEP-PR—76-54) Topics in lepton-hadron interac- 
tions. Perkins, D.H. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 112p. Dep. NTIS, PC A06/MF AOI. 

Review lectures are given on lepton—hadron interactions at 
high energy—momentum transfers. Included are the inelastic scatter- 
ing of leptons by nucleons and the process e*e™ yields hadrons. 
Experimental evidence for the quark—parton picture is reviewed 
and the more outstanding phenomena: charmed mesons and baryons, 
Bjorken scaling violation, and new quantum numbers and couplings 
are discussed. 74 references. (JFP) 


44288 Jet structure in strong and electromagnetic multihadron 
production. Satz, H. (Bielefeld Univ. (F.R. Germany). Abt. Theore- 
tische Physik). pp 131-150 of In La physique des anneaux de colli- 
sion. Tran Thanh Van, J. (ed.). Paris, France; Centre National de la 
Recherche Scientifique ({nd]). 

From International colloquium of the C.N.R.S. on the storage 
ring physics; Flaine, France (22 Feb 1976). 

All order should be sent to Rencontre de Moriond. Labora- 
toire de Physique Theorique et Particules Elementaires, Bat. 211, 
Universite de Paris-Sud, 91405 Orsay (France). 

Is the jet-like emission of hadrons from energetic quarks a 
universal mechanism for multihadron production in strong and elec- 
tromagnetic interactions. After a brief survey of the experimentally 
observed jets, some implications of hadronic jet dimensions for the 


parton jets in e* e~ annihilation, and inversely, some consequences of 
a partonic jet structure on hadron fragmentation, are discussed. 


44289 Short psion tour. Walsh, T.F. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (F.R. Germany)). pp ang of In 
La physique des anneaux de collision. Tran Than Thanh Van J. (ed.). 
Paris, France; Centre National de la Recherche Scientifique ‘({nd)). 

From International colloquium of the C.M.R.S. on the storage 
ring physics; Flaine, France (22 Feb 1976). 

All order should be sent to Rencontre de Moriond. Labora- 
toire de Physique Theorique et Particules Elementaires, Bat. 211, 
Universite de Paris-Sud, 91405 Orsay (France). 

Topics covered are: J/psi radiative and two-body hadronic 
decays; the Jsup(pc) problem for c= + states between J/psi-psi’; the 
complex structure of R or sigmasub(tot) for 3.8<Vs< =4. 6GeV; 
charm signals in e* e~ yieldsl*~ +x and e* e~ yieldswe + hadrons. 


44290 Deep inelastic scattering of polarized electrons: a dissident 
view. Schwinger, J. (Univ. of California, Los Angeles). AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 288-305(1976). 

From Symposium on high 7 physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The existence of models based on smooth extrapolation from 
contiguous regions rather than on speculative dynamical assumptions 
is pointed out. Successful results already achieved in deep inelastic 
scattering are described and predictions are then made for the 
asymmetry in deep inelastic scattering of polarized particles. The 
predictions are consistent with the experimental values announced at 
this conference. The details of the theory are outlined. 


44291 G-2 techniques: past evolution and future prospects. Crane, 
H.R. (Univ. of Michigan, Ann Arbor). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 305-314(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Some history, especially the resolution of early doubts as to 
the reality of a magnetic moment in the free electron is given. A 
survey is made of various techniques that have been proposed or 
used for the electron, positron and muon. Experiments currently 
under way are described. The situation in respect to precision is 
summarized. 


44292 Exchange currents in nuclei, threshold pion photoproduc- 
tion from nucleons, and the equivalence theorem. Friar, J.L.; Gibson, 
B.F. (Theoretical Division, Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. Reyv., 
C; 15: No. 5, 1779-1782(May 1977). 

The experimental data for pion threshold photoproduction 
from nucleons are examined and are used to distinguish between 
models used to calculate pion-exchange currents in nuclei. The roles 
of the equivalence theorem and equivalence-breaking terms are 
stressed in both types of processes. 


44293 Mass corrections in deep-inelastic scattering. Gross, D.J.; 
Treiman, S.B.; Wilczek, F.A. (Joseph Henry Laboratories, Princeton 
University, Princeton, New Jersey 08540). Phys. Rev., D; 15: No. 9, 
2486-24944) May 1977). 

The moment sum rules fur deep-inelastic lepton scattering are 
expected for asymptotically free field theories to display a character- 
istic pattern of logarithmic departures from scaling at large enough 
Q2 In the large-Q? limit these patterns do not depend on hadron or 
— uark masses m. For modest values of Q? one expects corrections at 

level of powers of m*/Q*. We discuss the question whether these 
mass effects are accessible in perturbation theory, as applied to the 
twist-2 Wilson coefficients and more generally. Our conclusion is 
that some part of the mass effects must arise from a nonperturbative 
= We also discuss the corrections which arise fram higher 
oO! in perturbation theory for very large Q*, where mass effects 
can perl be ignored. The emphasis here is on a characterization 
of the Q’, x domain where higher-order corrections are likely to be 
unimportant. 


44294 Spin and mass dependence of models for psi photoproduc- 
tion. Humpert, B.; Wright, A.C.D. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). Phys. Rev., 
D; 15: No. 9, 2503-2518(1 May 1977). 

The spin and vector-meson—mass dependence of phenomen- 
ological and constituent models for yN yields psiN is investigated. 
Our main interest centers on the influence of the large vector-meson 
mass on s-channel helicity conservation at asymptotic and SLAC 
energies. The helicity amplitudes for photoproduction are studied in 
the context of several phenomenological and constituent models. In 
particular, in a model in which the vector meson is treated as a 
nonrelativistic bound state of a quark-antiquark pair, with two- 
vector-gluon exchange to the target, helicity flip is very small, but 
nonzero. The ratio of helicity flip to nonflip is found to be sensitive 
to the gluon mass in this model. Two-scalar-gluon exchange is found 
to conserve helicity asymptotically, but to flip it near threshold. In 
general, phenomenological models can partially account for the 
suppression of psi photoproduction compared to photoproduction of 
the lighter vector mesons, whereas the constituent models cannot. 


44295 Effect of beam polarization on two-photon processes. 
Dicus, D.A. (Center for Particle Theory, University of Texas at 
Austin, Austin, Texas 78712). Phys. Rev., D; 15: No. 9, 2524-2528(1 
May 1977). 

General treatment of the effect of (transverse of longitudinal) 
beam polarization on two-photon processes, e* e~ yields e*e” X, is 
given. It is found that the change in the cross section is negligible for 
most processes including the processes X = 7°, w* py, and w* 2. 


44296 ge lifetime ratios and production in e* -e~ 
collisions. Pais, A.; Treiman, S.B. (Rockefeller University, New 
York, New York 10021). Phys. Rev., D; 15: No. 9, 2529-2532(1 May 
1977). 

Two separate charmed-particle issues are discussed in the 
context of charm production in e* -e~ collisions. One has to do with 
the kinds of measurements that might serve to establish the relative 
lifetimcs of the charmed mesons D*,D°,F*. The other concerns the 
isotopic properties of the production process. 


44297 Effects of a neutral current on the neutrino bremsstrah- 
lung. Ju, I. (Randall "aaenneens of Physics, The University of 
Michigan, Ann Arbor, Michigan 48109). Phys. Rev., D; 15: No. 10, 
2782-2794(15 May 1977). 

The energy-loss rate due to the neutrino bremsstrahlung from 
relativistic electrons in a dense matter such as a star is calculated in 
the framework of Weinberg’s unified theory of weak and electro- 
magnetic interactions by using the method of neutrino-energy expan- 
sion. The momentum-transfer integration, though complicated, can 
be carried out analytically, but the subsequent two electron integrals, 
called the distribution integrals, are helpless and do not allow any 
further analytic calculation. In order to avoid this difficulty, we set 
up a set of variables whose integration is simple enough to be 
expanded in series. It turns out that this series becomes a power 
series in the Fermi energy inverse after the distribution integrals. 
This enables us to keep only the leading terms, greatly simplifying 
the final result. Thus in principle we will be able to calculate 
arbitrary higher-order terms, even though most of them require 
prohibitively tedious labor. We carry out the next-higher-order 
calculations to find that the correction to the lowest-order contribu- 
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tion is within 5%. This confirms the earlier calculations of Festa and 
Ruderman, even though the two approaches are quite different: the 
neutrino-bremsstrahlung energy-loss rate is proportional to T® and 
independent of the density at extremely relativistic degenerate re- 
gions. We find that the asymptotic expression for the energy-loss 
rate is of the form A (8) + (rho/p/sub e/)"'/*kTB (8). The most 
striking effect of the neutral current is the muon-neutrino emission. 
The ratio of the energy-loss rate in Weinberg's theory to that in the 
conventional theory is 1/2 + 4 sin‘@/sub W/ at the extreme 
relativistic-degenerate and nondegenerate-nonrelativistic regions. 


44298 Spectral-function sum rules and the pion electromagnetic 
mass difference at finite temperature. Ram Mohan, L.R. (Department 
of Physics, Purdue University, West Lafayette, Indiana 47907). Phys. 
Rev., D; 15: No. 10, 3030-3036(15 May 1977). f 

Spectral representations are derived for current correlation 
functions in relativistic many-body theory. Equal-time current com- 
mutation relations allow the derivation of spectral-function sum rules 
at finite temperature. It is shown that the spectral representation for 
the Schwinger term in the usual time-space current commutator has 
a finite temperature-dependent part. The mass relations between the 
vector and axial-vector meson masses derivable from Weinberg sum 
rules remain unaltered. These results are used to evaluate the tem- 
perature dependence of the pion electromagnetic mass differences 
m/sub 77/+ - m/sub 77/0 in the soft-pion limit. 


44299 Test of the quark parton model with data from electropro- 
duction of pions. Martin, J.F.; Osborne, L.S. (Stanford Linear Accel- 
erator Center, Stanford University, Standford, California 94305). 
Phys. Rev. Lett.; 38: No. 21, 1193-1196(23 May 1977). 

We have measured the relative cross sections of 7* and 7 
electroproduction from protons and neutrons, and combined them in 
a way which permits a new, detailed comparison with the quark 
parton model of the nucleon. We confirm the expected behavior 
with 1/w of the quark charge ratio and the quark fragmentation 
function. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 44287, 44297, 44318 


44300 (ORO—3992-296) Role of Higg’s mesons in the violation 
of muon number. Dicus, D.A.; Teplitz, V.L. (Texas Univ., Austin 
(USA). Center for Particle Theory). Feb 1977. Contract EY-76-S-05- 
3992. 12p. Dep. NTIS, PC A02/MF AO1. 

The branching ratio for the process p yields ey is calculated 
by assuming that the couplings of both the scalar (Higg’s) mesons 
and the gauge mesons to heavy leptons violate muon number conser- 
vation. When the Higg’s mesons are somewhat lighter than the 
gauge mesons their contribution to p yields ey is the more important 
one. 


44301 Weak effects in high P(perpendicular) hadron—hadron 
collisions. Fischbach, E.; Look, G.W. (Purdue Univ., West La- 
fayette, IN). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 258-265(1976). 

From Symposium on high a physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The possibility that weak effects may become enhanced in 
high energy hadron-hadron collisions at high transverse-momentum 
(p/sub perpendicular/) owing to the suppression of the strong inter- 
action cross sections with increasing p/sub perpendicular/ is dis- 
cussed. Weak effects in an inclusive reaction such as pp yields 7* X 
would be manifested through the asymmetry parameter. 


44302 New polarized neutrino sum-rules. Joshipura, A.S.; Roy, 
P. (Tata Inst. of Fundamental Research, Bombay). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 286-287(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The application of the Melosh transformation to polarized 
proton matrix elements of lightlike axial charges, combined with 
light-cone current algebra, is shown to lead to new results for the 
deep inelastic neutrino-polarized proton cross sections. 


44303 Neutral-current neutrino production of A (1236). Le 
Yaouanc, A.; Oliver, L.; Pene, O.; Raynal, J.C.; Longuemare, C. 
(Laboratoire de Physique Theorique et Haustes Energies, Orsay, 
France). Phys. Rev., D; 15: No. 9, 2447-2460(1 May 1977). 

We study the isovector vector and axial-vector neutral-cur- 
rent couplings by analyzing the neutral-current neutrino and antineu- 
trino production of the A (1236) resonance. We use a quark model to 
predict the multipole structure and q? dependence of the matrix 
elements. This model has been developed elsewhere for the charged- 
current case. We calculate and discuss relevant quantities: produc- 
tion cross sections as well as angular distribution of decay products. 
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We show that measurable combinations of polarization density 
matrix elements are very sensitive to the relative magnitude and sign 
of the vector and axial-vector couplings. One can determine—up to 
an ambiguity—the vector and axial-vector couplings by measuring 
the neutrino and the antineutrino cross sections. The ambiguity can 
be solved by studying the angular distribution of the decay products. 
Moreover, both coupling could be determined also in a neutrino (or 
antineutrino) experiment alone by measuring the cross section and 
the polarization density matrix. Experiments must be performed at 
not too high energies, for which the vector-axial-vector interference 
term is sizeable. For pion neutrino production on nuclei, we point 
out that, if the recoil proton is observed, and if the 7 N mass is 
consistent with the A (1236) region, the nuclear charge-exchange 
corrections are lowered substantially with respect to the situation 
considered by Alder, Nussinov, and Paschos, in which only the pion 
is assumed to be observed. 


44304 Hadronic production of narrow vector mesons. Gaisser, 
T.K.; Halzen, F.; Paschos, E.A. (Brookhaven National laboratory, 
Upton, New York 11973). Phys. Rev., D; 15: No. 9, 2572-2575(1 May 
1977). 

Dimensional arguments suggest that hadroproduction of 
narrow vector mesons is of the form o (pp yields VX) = (I‘/sub 
V//M/sub V/ *) F (s/M/sub V/ ?). Data on phi, J, and psi’ 
se are consistent with the assumption that F is a universal 
unction for these states. This assumption enables us to estimate the 
magnitude and energy dependence of the production in hadronic 
interactions of conjectured massive vector particles, such as new 
charmoniumlike states. 


44305 Quark model for weak interactions. Das, K.P.; Desh- 
pande, N.G. (Institute of Theoretical Science and Department of 
Physics, University of Oregon, Eugene, Oregon 97403). Phys. Rev., 
D; 15: No. 9, 2655-2659(1 May 1977). 

We have considered in detail a five-quark model with right- 
handed current. The model has an additional parameter, cos*phi, 
apart from the usual @/sub W/, the Weinberg angle, and is able to 
account satisfactorily for all the charged-current and neutral-current 
data. Several tests for determining the parameters accurately are 
proposed. These include the asymptotic ratio of antineutrino to 
neutrino deep-inelastic scattering and neutral-to- charged-current 
ratios for deep-inelastic scattering, as well as elastic scattering off 
protons, direct decays of charmed mesons into neutral leptonic 
channels, effects in atomic physics, coherent neutrino-nucleus scat- 
tering, and psi yields vnu-bar decay. 


44306 AI = 1/2 rule and right-handed currents: Heavy-quark 
expansion and limitation on Zweig's rule. Wilczek, F.; Zee, A. 
(Joseph Henry Laboratories, Princeton University, Princeton, New 
Jersey 08540). Phys. Rev., D; 15: No. 9, 2660-2667(1 May 1977). 
We reexamine and extend the analysis of the effects of — 
handed currents on the AI = 1/2 rule in nonleptonic decays. 
Wilson coefficients and anomalous dimensions of new operators 
generated by right-handed currents are computed. We apply the 
recently developed techniques of heavy-quark expansion to the 
resulting effective weak Hamiltonian. We point out that the short— 
distance enhanced operator (n/sub af omy p/c/sub L/c-bar/sub 
R/y/sup p/A/sub R/) is expected to have large matrix elements, 
contrary to the naive implication of Zweig’s rule. This may well 
account for the AI = 1/2 rule, if right-handed currents exist. 


44307 Heavy-lepton-cascade interpretation of the neutrino-in- 
duced trimuon events. Albright, C.H.; Smith, J.; Vermaseren, J.A.M. 
(Department of Physics, Northern Illinois University, DeKalb, IIli- 
nois 60115). Phys. Rev. Lett.; 38: No. 21, 1187-1190(23 May 1977). 

The experimental data on neutrino-induced trimuon produc- 
tion are compared with the results of a cascade model involving two 
— leptons. The agreement between theory and experiment is 
excellent. 


44308 Lepton-cascade-decay interpretation of neutrino-produced 
trimuons. Barger, V.; Gottschalk, T.; Nanopoulos, D.V.; Abad, J.; 
Phillips, R.J.N. (Physics Department, University of Wisconsin, 
Madison, Wisconsin 53706). Phys. Rev. Lett.; 38: No. 21, 1190- 
1193(23 May 1977). 

We explain neutrino-produced trimuon events with a gauge 
model incorporating heavy leptons M~ and M° with the cascade- 
decay chain M~ yields M°yu~ nu-bar and M° yields ~ p* v. Compari- 
sons with trimuon data are made for M~ and M® masses 7 and 3.5 
GeV, respectively. This mechanism predicts same-sign dimuons at 
five times the trimuon rate. 


STRONG INTERACTIONS, GENERAL 


44309 (ANL-HEP-PR—77-01) Inclusive correlations in the cen- 
tral region. Thomas, G.H. (Argonne National Lab., Ill. (USA)). Jan 
1977. Contract W-31-109-ENG-38. 30p. Dep. NTIS, PC A03/MF 
A0l. 

Hadron correlations at very high energies are discussed. 
These correlations are discussed first from the point of view of the 
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cluster picture. The cluster picture attempts to explain why the 
correlations are present in data by postulating a few simple proper- 
ties for objects called clusters. Unfortunately, the clusters make no 
direct contact with known physical mechanisms. To attempt a 
remedy, the correlations are then discussed from a more fundamental 
viewpoint. One tries to see how people have tried to describe the 
data as due to resonance production and decay. The dynamics are 
supposed to be that of Regge exchanges. A simple Mueller-Regge 
exercise is described and shown to work qualitatively. The last topic 
considered is that of coherent interferences as a possible source of 
hadron correlations. It is ar, that these interference phenomena 
are a natural consequence of resonance production. Based on avail- 
able data, known resonances and their coherent interferences do not 
account for the observed correlations. 


44310 (RLO—2230-T4-168) Recent high p/sub perpendicular/ 
data and a parton-free model. Teper, M. (Oregon Univ., Eugene 
(USA). Inst. of Theoretical Science). Jul 1976. Contract EY-76-S- 
2230. 6p. Dep. NTIS, PC A02/MF AO1. 

ecent high P/sub icular to/ FNAL data on 7p 
yields 7°X and pp yields 7°X, together with data on pp yields 
a*~ X is shown to be well predicted by a parton-free model. 


44311 Quark elastic scattering as a source of high-transverse- 
momentum mesons. Field, R.D.; Feynman, R.P. (California Institute 
of Technology, Pasadena, California 91125). Phys. Rev., D; 15: No. 9, 
2590-2616(1 May 1977). 

We investigate the consequences of the assumption that the 
high-transverse-momentum icles seen in hadron-hadron colli- 
sions are produced by a single, hard, large-angle elastic scattering of 
quarks, one from the target and one from the beam. The fast 
outgoing quarks are assumed to fragment into a cascade jet of 
hadrons. The distribution of quarks in the incoming hadrons is 
determined from lepton-hadron inelastic scattering data, together 
with certain theoretical constraints such as sum rules, etc. The 
manner in which quarks cascade into hadrons is determined from 
particle distributions seen in lepton-hadron and lepton-lepton colli- 
sions supplemented by theoretical arguments. The quark elastic 
scattering cross section is parametrized in a purely phenomenologi- 
cal way and the choice dsigma-circumflex/dt = 2.3 x 10°/(-st*) pb 
GeV*® gives a reasonable fit to all the data for hadron + hadron 
yields meson + anything for p/sub perpendicular/ approximately- 
greater-than 2 GeV/c. Many predictions do not depend sensitively 
on the exact form for dsigma-circumflex/dt and therefore test our 
basic assumption. The data examined include single-particle produc- 
tion in pp collisions at various energies and angles. Particle ratios 
(a*, 7~, K*, K~, and v) are predicted and discussed. In addition, the 
ratios of production of 7°’s by beams of 7* and protons on a proton 
target are explained. With this model we have found no serious 
inconsistency with data, but several predictions for charged ratios 
and beam ratios at other angles are presented that have yet to be 
tested experimentally. 


44312 Hydrodynamical model based on a Lagrangian. 
Chiu, C.B.; Lam, C.S.; Wang, K.H. (Center for Particle Theory, 
Department of Physics, University of Texas, Austin, Texas 78712). 
Phys. Rev., D; 15: No. 9, 2678-2681(1 May 1977). 

We derive equations of motion of a hydrodynamical model 
from a baglike Lagrangian using the technique of information 
theory. We also make some comments on the breakup of the system 
and on the properties of decay products. 


44313 Nonperturbative approach to quantum chromodynamics. 
Pagels, H. (Rockefeller University, New York, New York 10021). 
Phys. Rev., D; 15: No. 10, 2991-3002(15 May 1977). 

In this article a nonperturbative approach to quantum chro- 
modynamics in the confinement phase is developed. The principal 
idea is to assume confinement, rather than attempting to prove it, 
and then to examine the consequences of the resulting quantum field 
theory. We implement confinement by assuming that the gauge field 
propagator becomes infrared singular like q~ ‘ at small momenta. The 
consequences of this confinement Ansatz are explored for the quark 
propagator, ghost propagator, and quark-gluon proper vertex. Slav- 
nov-Taylor-Ward identities are used to fix the low-momentum be- 
havior of the Green's functions, so no approximations are made in 
the Dyson equations. In both the covariant u gauge and the 
noncovariant axial gauge we obtain differential equations for the 
quark propagator which are solved. Vacuum ‘ys invariance is dyna- 
mically broken so the solutions satisfy partial conservation of axial- 
vector current. We also obtain the solution for the quark propagator 
in the case in which the flavor symmetry is explicitly broken by a 
quark mass term. Some implications of this approach, which is an 
expansion about the infrared behavior of the amplitudes, for the 
bound-state problem are briefly discussed. 


44314 Failure of the U(12) algebra in quantum chromodynamics. 
Shei, S.; Tsao, H. (The Institute for Advanced Study, Princeton, 
-_ Jersey 08540). Phys. Rev.. D; 15: No. 10, 3049-3050(15 May 
1977). 
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We show that the full U(12) algebra does not exist in quantum 
chromodynamics. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 44279, 44318, 44321, 44324 


44315 Quark-counting and hadron-size effects for total cross 
sections. Gunion, J.F.; Soper, D.E. (Department of Physics, Univer- 
sity of California, Davis, California 95616). Phys. Rev., D; 15: No. 9, 
2617-2621(1 May 1977). 

We show that a natural explanation of the various hadron 
cross-section sizes, in particular of the small size of o/sub T/(psip), 
is possible in a dynamical model of the Pomeron based on quantum 
chromodynamics. 


44316 Inclusive coherent interference phenomena between pions 
in an S-matrix model. Thomas, G.H. (High Energy Physics Division, 
Argonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
D; 15: No. 9, 2636-2651(1 May 1977). 
Bubble-chamber data from Fermilab reveal structure at low 
dipion mass in the two-pion correlation distribution. We explore the 
ibility that some of this structure may be due to a second-order 
interference effect generated because of coherent superposition of 
resonances (for example, due to Bose-Einstein statistics). We consid- 
er models for amplitudes in which 7 and rho mesons are indepen- 
dently produced. A oo technique is given for analytically 
summing the square of these amplitudes to give inclusive distribu- 
tions. In a specific calculation, the size and range of coherent 
interference effects are found relative to the amount of inclusive rho 
production. The effect so generated could account for 10—20 % of 
the observed low-dipion-mass enhancement. 


44317 Sign of the unnatural-parity cylinder. Millan, J. (Depart- 
ment of Physics and Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev., D; 15: No. 9, 
2695-2696(1 May 1977). 

We a the sign difference between the natural-parity and 
the unnatural-parity cylinder by using a Reggeon-loop model pro- 
posed previously by Chew and Rosenzweig. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 44266 


44318 (ANL-HEP-PR—77-24) Lepton pair production and the 
modified Drell—Yan mechanism in high energy unpolarized and polar- 
ized pp and antipp collisions. Chen, C.K. (Argonne National Lab., Ill. 
(USA)). 31 Mar 1977. Contract W-31-109-ENG-38. 12p. Dep. NTIS, 
PC A02/MF AOl. 

A modified Drell-Yan mechanism for the inclusive dilepton 
pair production in hadronic reactions is studied, and the significance 
of comparing high energy unpolarized and polarized pp and anti pp 
collisions is discussed. The required beams are currently in proposal 
at FNAL and CERN. 


44319 (ORO—3992-297) Generalization of the electromagnetic 
current operator. Bohm, A. (Texas Univ., Austin (USA). Dept. of 
Physics). Jan i977. Contract EY-76-S-05-3992;NSF-G-GF-42060. 
12p. Dep. NTIS, PC A02/MF AOl1. 

The present experimental data for the radiative decays of 
vector mesons require a generalization of the Gell-Mann-Nishijima 
formula for the electromagnetic current. This generalization will 
affect the values of the magnetic moments but not the charges. 


44320 Importance of pion—nucleon polarization near the back- 
ward direction. Hendry, A.W. (Indiana Univ., Bloomington). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 12, 54-58(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 ee 

See CONF-760841—. 

Elastic polarization near the backward direction is considered 
for the 7* p case. Included are some sample data, various theories in 
confrontation with data, resonances, an interpretation of the experi- 
mental structures, and the importance of backward polarization and 
reasons for the continuation of measurements. There are three refer- 
ences. (JFP) 


44321 Test of models from polarization experiments example: the 
rule AJ = 1 in 0 1/2* yields 1” 3/2*. Doncel, M.G. (Universitad 
Autonoma de Barcelona); Michel, L.; Minnaert, P. AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 12, 161-168(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

In the space of observed polarization parameters, D the 
domain predicted by the model must be a subdomain of D, the 





4588 ERDA ENERGY RESEARCH ABSTRACTS 


polarization domain predicted by general conservation laws (e.g., 
angular momentum parity, isospin, etc.). The Shape of D for usual 
high energy experiments producing spin | or */2 particles and some 
general model predictions in those cases are recalled. As 2 new 
illustration an analysis is presented of the world data on 7* p* yields 
rho°A** or w°A** when 19 polarization parameters are observed. It 
strongly favors the rule AJ = 1 between baryon states. 


44322 A polarization and the inclusive process pp yields AX. 
Moriarty, K.J.M.; Rad, J.P.; Tabor, J.H.; Ungkitchanukit, A. (Royal 
Holloway Coll., Surrey, Eng.). AIP (Am. Inst. Phys.) Conf. Proc.; No. 
12, 174-175(1976). 

From Symposium on high o~"e physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A Mueller-Regge model with ae gan corrections for the 
reaction pp yields AX is used to predict the polarization of the A. 
The agreement of the theoretical calculations with the experimental 
data is excellent. 


44323 Y* (1385) production reactions. Navelet, H. (Service de 
Physique Theorique, Saclay, France). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 176-177(1976). 

From Symposium on high o- physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

The reaction K~ p yields m~ Y*(1385) at 4.25 GeV/c is 
studied. Two rank conditions reduce the number of independent 
observables to six, which is not a complete set to determine the four 
complex amplitudes in a model independent way. Universality and 
broken SU(3) symmetry are proposed as additional assumptions 
needed in order to determine the amplitudes. One complex ampli- 
tude is determined. Since the system has one solution, this provides a 
good test of the assumptions. It is found that this complex amplitude 
is sizable and not purely real as predicted by exchange degeneracy. 
There are six references. (JFP) 


44324 Helicity conservation in meson diffraction dissociation. 
Berger, E.L.; Donohue, J.T. (Argonne National Lab., IL). AJP (Am. 
py Phys.) Conf, Proc.; No. 12, 178-179(1976). 

From Symposium on high — physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

In a Deck model description of meson diffraction association, 
it is shown that approximate s-channel helicity conservation holds in 
Kp yields (rho K)p and in Kp yields (wKp). However, t-channel 
helicity conservation is predicted in Kp yields (K*)p, mp yields 
(rho 77)p, and Kp yields (phi K)p. These results agree with data. The 
relevance of these results to the interpretation of the Q meson 
resonance region is discussed 


44325 Equivalence theorem and relativistic potential models for 
pion absorption and production. Friar, J.L. (Theoretical Divison, Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Phys. Rev., C; 15: No. 5, 1783-1785(May 1977). 

Pion absorption and emission in the relativistic potential 
model of Miller and Weber are discussed and the equivalence 
theorem for this model is derived. Several limits are examined. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 44301, 44322 


44326 Recent developments in the study of spin effects in nu- 
cleon—nucleon interactions at high energies. Neal, H.A. (Indiana 
Univ., Bloomington). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 3- 
23(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, hited States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

New experimental and theoretical developments in spin stud- 
ies of the nucleon-nucleon interaction at high energies will be 
presented and discussed. 


44327 Spin—orbit interaction model for polarization and spin 
correlation parameters in elastic nucleon—nucleon scattering. Durand, 
L. (Univ. of Wisconsin, Madison). AJP (Am. Inst. Phys.) Conf. Proc.; 
No. 12, 31-42(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A simple model for the spin-dependent observables in elastic 
nucleon-nucleon scattering is presented based on the assumption that 
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the main spin-dependent interaction is of the spin-orbit type. A 
number of testable predictions of the model are studied. The predic- 
tions which were checked so far are in reasonable agreement with 
the data. 


44328 Eikonal description of nucleon—nucleon polarization. 
Bourrely, C. (Centre de Physique Theorique, Marseille); Soffer, J.; 
Martin, A. AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 52-53(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

Nucleon-nucleon elastic polarization data are analyzed within 
an eikonal framework in the range 6 equal to or less than p/sub lab/ 
equal to or less than 45 GeV/c and parallel t parallel equal to or less 
than 2.5 GeV. The isovector component is found to be dominated 
by a nearly exchange degenerate rho-A2 contribution while the 
isoscalar part requires both a lower lying Regge-pole exchange and 
an asymptotic Pomeron contribution. 


44329 Coherent and incoherent production of particles on nuclei 
in the theory of multiple — Tarasov, A.V. (Joint Institute of 
Nuclear Research, Dubna). Sov. J. Particles Nucl. (Engl. Transl.); 7: 
No. 3, 306-325(Jul 1976). 

The main results of the theory of multiple scattering are 
presented in so far as they concern coherent and incoherent produc- 
tion of particles (and resonances) on nuclei. In particlar, effects 
associated with the spin of the produced particles are discussed in 
detail. 


44330 Fluctuations of the density of particles produced in the 
interactions of fast hadrons with nuclei. Gedalin, E.V. (Physics 
Institute, Georgian Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 24: No. 7, 410-412(5 Oct 1976). 

Assuming that the interaction of fast hadrons with hadrons is 
described by —— exchange, it is shown that the fluctuations of 
the density of the particles produced in collisions between hadrons 
and nuclei are allowed for rapidities that are close to the fragmenta- 
tion region of the nucleus. 


44331 Maxwell distribution and mass motion in p-nucleus reac- 
tions. Hoang, T.F. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., D; 15: No. 9, 2533-2536(1 May 1977). 

A remark is made on the Maxwell distribution, including the 
mass motion to account for the anisotropy of angular distribution. 
This distribution is used to analyze secondaries emitted at 180degree 
by p-nucleus reactions in a Pennsylvania—Los Alamos—Temple 
experiment. The velocity of the mass motion is compared with that 
of the Fermi motion. 


44332 Phenomenological description of the parton-parton interac- 
tion in high-transverse-momentum collisions. Fischbach, E.; Look, 
G.W. (Department of Physics, Purdue University, West Lafayette, 
Indiana 47907). Phys. Rev., D; 15: No. 9, 2576-2589(1 May 1977). 

A phenomenological quark-quark scattering model is present- 
ed which reproduces the inclusive high-transverse-momentum data 
from CERN ISR and Fermilab for the processes pp yields cX and pn 
yields cX, where c = 7/sup plus-or-minus/,7°,K/sup plus-or- 
minus/,p,p-bar. This model is obtained by multiplying the usual 
parton-parton scattering amplitude by the factor (1 - t/B)~? where -t 
is the square of the gluon 4-momentum and B = 18 GeV? The 
single parameter B describes both the x/sub perpendicular/ depen- 
dence at constant s and the s (or p/sub perpendicular/) dependence 
at constant x/sub perpendicular/ for all c at all energies. An addi- 
tional normalization constant is needed for each particle to fix the 
overall scale of the total cross section. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


44333 SU(3)/sub E/-invariant form factor for pseudoscalar 
mesons. Bohm, A.; Igarashi, M.; Werle, J. (Center for Particle 
Theory, University of Texas, Austin, Texas 78712). Phys. Rev., D; 15: 
No. 9, 2461-2464(1 May 1977). 

The use of a form factor which is invariant with respect to 
the spectrum-generating SU(3) leads to a definition for the strange- 
ness-changing suppression factor for K/sub 1/3 decay which is 
numerically equal to the strangeness-changing suppression factor for 
K/sub 1/2 decay and close to m/sub 77//m/sub K/. It also predicts 
the electromagnetic radius of the pseudoscalar mesons in terms of A/ 
sub +/. 


44334 SU(3) x U(1) gauge theory of the weak and electromagnetic 
interactions. Lee, B.W.; Weinberg, S. (Fermi National Accelerator 
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Laboratory, Batavia, Illinois 60510). Phys. Rev. Lett.; 38: No. 22, 
1237-1240(30 May 1977). 

We describe an extension of the ae theory of weak and 
electromagnetic interactions to SU(3) x U(1). The extended theory 
naturally insures universality, absence of right-handed currents in B 
and muon decay, flavor conservation in neutral currents, etc.; gives 
good quantitative agreement with observations of neutral currents; 
and accounts for recently observed trimuon events. 


44335 Manifest left-right symmetry and its experimental conse- 

quences. Beg, M.A.B.; Budny, R.V.; Mohapatra, R.; Sirlin, A. (The 
Rockefeller University, New York, New York 10021). Phys. Rev. 
Lett.; 38: No. 22, 1252-1255(30 May 1977). 

We consider the possibility that weaker interactions: in 
common with all other known interactions: do in in fact enjoy a left- 
right symmetry manifest in the Hamiltonian, and that parity noncon- 
servation stems from the spontaneous breakdown of this symmetry. 
We show that this picture is experimentally distinguishable from the 
conventional one in which parity nonconservation stems from the 
Hamiltonian. The implications of currently available experimental 
results are discussed and the need for new and decisive experiments 
is underlined. 


APPLICATIONS TO STRONG INTERACTIONS 


44336 (ORO—3992-291) Semileptonic decays of the D-mesons in 
a spectrum-generating SU(4). Igarashi, M.; Teese, R.B. (Texas Univ., 
Austin (USA). Center for Particle Theory). Feb 1977. Contract EY- 
76-S-05-3992; NSF-G-GR-42060. 13p. Dep. NTIS, PC A02/MF AOl1. 
The D/sub 1s/ and D/sub l:/ decay rates are calculated by 
extending the spectrum-generating SU(3) framework to SU(4). 
These predictions should provide a good test of the mass-dependent 
phenomenological assumptions developed for the SU(3) case. 


44337 Tests of parity conservation in p—p and p—d scattering at 
15 MeV. Potter, J.M. (Los Alamos Scientific Lab., NM); Bowman, 
J.D.; Chamberlin, E.P.; Hoffman, C.M.; McKibben, J.L.; Mischke, 
R.E.; Nagle, D.E.; Debrunner, P.G.; Frauenfelder, H.; Sorensen, 
L.B. AIP (Am. Inst. Phys.) Conf. Proc.; No. 12, 266-272(1976). 

From Symposium on high a y physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976) 

See CONF-760841—. 

Null results in the measurements of the longitudinal asymme- 
try in p-p and p-d scattering to the level of approximately 10~7 are 
reported. The essential details of the experiment are outlined with 
emphasis on the means of reducing systematic errors to the 10™* 
level. 


44338 Parity violation at 6 GeV/c. Anderson, H.L.; Swallow, 
E.C.; Talaga, R.L. (Univ. of Chicago). AIP (Am. Inst. Phys.) Conf. 
Proc.; No. 12, 273-279(1976). 

From Symposium on high energy 


physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A helicity dependence in the p-H2O section at 6 GeV/c is 


measured. The result is (sigma/sub +/ — sgma/sub -/)/(sigma/sub 
+/ + sigma/sub -/) = — (15.0 +- 2.8) x 10-® where sigma/sub +/ 
(sigma/sub -/) is approximately the p-H2O total cross section for 
positive (negative) beam helicity. The helicity dependence may be 
due to background from weakly decaying hyperons produced in the 
H.O target. 


44339 nee ae eee eS Oe, een S 

from deuterium at 19.4 GeV. Prescott, C.Y.; 
Atwood, WB. rig R.L.A. (Stanford Univ., CA). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 12, 315-320(1976). 

From Symposium on high energy physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A search for pariiy violating effects in the inelastic scattering 
of polarized electrons off an unpolarized deuterium target at 19.4 
GeV was recently performed at SLAC. Using the 20-GeV/c and 8- 
GeV/c spectrometers, two kinematical points with Q. values of 1.2 
GeV/c? and 4.2 GeV/c?, respectively, were measured. Statistical 
accuracy of the measurements approaches the level of the weak 
interactions. Systematic errors are still being studied. Techniques to 
measure and control systematic errors and the present status of the 
data analysis are discussed 


44340 Spontaneous symmetry and vector-meson domi- 
nance. Caldi, D.G.; Pagels, H. (Department of Physics, Rutgers 
University, New Brunswick, New Jersey 08903). Phys. Rev., D; 15: 
No. 9, 2668-2677(1 May 1977). 

This article is a continuation of our previous work on the rho- 
m@ puzzle. It examines further consequences of the unification of 
partial conservation of axial-vector current (PCAC) and vector- 
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meson dominance (VMD) in which the pion is a Goldstone state and 
the rho is a “dormant” Goldstone state. Our new picture of the 
vector mesons does not require an A; meson although such a state is 
not ruled out. The Weinberg sum rules which provide the raison 
d'etre for the A; are reexamined. The first Weinberg sum rule can be 
accommodated without a narrow A; state although some enhance- 
ment seems required. Examining the J/sup P C/ = 1*~ nonet we 
conclude that a new state, the isoscalar octet partner of the B (1235) 
should exist around 1.7 GeV assuming ideal mixing. Without a 
detailed assumption on the mixing angle, its mass should be in the 
range 1.4 to 1.7 GeV. We also discuss the photon-rho interactions. In 
the standard VMD picture the predicted rate for rho yields 7 + + 
fails by five standard deviations, whi!- in our picture this undesired 
result is averted. 


44341 Matrix elements of vector and axialvector operators in an 
algebraic formulation of baryon decays. Boehm, A.; Teese, R.B. 
(Center for Particle Theory, Physics ment, University of 
Texas at Austin, Austin, Texas 78712). J. Math. Phys. (N.Y.); 18: No. 
7, 1434-1448(Jul 1977). 

Properties of the matrix elements of baryon transition opera- 
tors are derived from a minimal set of assumptions about the algebra 
of observables. Poincare invariance, SU(3) classification, and V—A 
transitions are assumed. SU(3) is treated as a spectrum generating 
group rather than a symmetry group, and the usual form factors are 
expressed in terms of form factors which are invariant with respect 
to the spectrum generating SU(3). As a particular case, it is shown 
that the condition that the form factors be first class with respect to 
the spectrum generating SU(3) does not lead to a vanishing pseudo- 
tensor contribution. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 44293 


44342 (COO—3130TA-335) Dynamically broken gauge model 
without fundamental scalar fields. Snyderman, N.J.; Guralnik, G.S. 
(Brown Univ., Providence, R.I. (USA). Dept. of Physics). 1976. 
Contract EY-76-C-02-3130.A001. 39p. (CONF-7606132—1). Dep. 
NTIS, PC A03/MF AO1. 

From Symposium on quark binding; Rochester, New York, 
United States of America (USA) (14 Jun 1976). 

It is shown that the structure that must be generated by 
dynamical symmetry breaking solutions to gauge theories can 
explicitly implemented with a 4-fermion interaction. This structure 
arises in order to obtain consistency with the constraints imposed by 
a Goldstone commutator pr yee to [anti psi psi]. One demon- 
Strates these ideas within the context of axial electrodynamics, 
dynamically breaking chiral symmetry. As a pre-requisite it is shown 
how the Nambu-Jona-Lasinio model becomes renormalizable with 
respect to a systematic approximation scheme that respects the 
Goldstone commutator of dynamically broken chiral symmetry to 
each order of approximation. (This approximation scheme is equiv- 
alent to a 1/N expansion, where N is set to unity at the end of the 
calculations). This solution generates new interactions not explicitly 
present in the original Lagrangian and does not have a 4-fermion 
contact intcraction. The renormalized Green's functions are shown 
to correspond to those of the sigma-model, summed as s though the 
fermions :2¢ N components, and for which lambday = 2go*. This 
correspondence is exact except for the possibility that the renorma- 
lized coupling of the Nambu-Jona-Lasinio model may be a deter- 
mined number. 


44343 (COO—3285-32) Research in theoretical physics. Progress 
report, September 1, 1976—March 31, 1977. Domokos, G. (Johns 
Hopkins Univ., Baltimore, Md. (USA)). Feb 1977. Contract EY-76- 
S-02-3285. 18p. Dep. NTIS $3.50. 

Gauge theories on coset spaces and dynamical mechanisms 
for generating internal symmetries were investigated. Gauge theories 
on cosets with respect to maximal subgroups of local internal sym- 
metry groups contain reduced number of dynamically independent 
gauge fields. The transformation law of the gauge fields is nonlinear. 
Such theories can be interpreted in terms of a spontaneously broken 
internal symmetry. Internal symmetries may be generated in multidi- 
mensional geometric theory with vacuum solutions of the cylindrical 
type. Spinor fields on such spaces support intrinsically broken, 
approximate internal symmetries. 


44344 New particle solution in aesthetic field theory. Muraskin, 
M. (Stanford Linear Accelerator Center, Calif. (USA)); Ring, B. Jnz. 
J. Theor. Phys.; 15: No. 7, 513-520(Jul 1976). 

In present theories a particle is commonly associated with a 
singularity of the field. A more realistic picture would describe the 
particle by an intense but singularity-free field. A new solution to the 
aesthetic field equations is found for which the field associated with 
the particle has a very large magnitude. The particle appears to be 
bounded despite the large numbers appearing in the solution. It is 
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proved that this solution is not equivalent to the O(3)-invariant 
solution discussed in Muraskin (Int. J. Theor. Phys.; 8:93 (1973)). 
Since this solution appears well-behaved, the suggestion is that it is 
not necessary to confine future work to O(3)-invariant data. Owing 
to the large magnitude fields, it is impossible to study trajectories of 
the particle in any detail. There is nothing wrong, in itself, with large 
numbers. The present solution, is the first instance in the present 
work on aesthetic field theory in which large numbers appear 
without the suggestion of unboundedness. 


44345 S matrix in constructive quantum field theory. Ivanov, 
S.S.; Petrina, D.Y.; Rebenko, A.L. (Institute of Theoretical Physics, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Particles 
Nucl. (Engl. Transl.); 7: No. 3, 254-268(Jul 1976). 

An investigation is made of the equations for the coefficient 
functions of the S matrix for the example of a self-interacting boson 
field in two-dimensional spacetime. The methods of constructive 
quantum field theory are used to show that the perturbation series in 
the limit of infinite volume can be regarded as an asymptotic series in 
the sense of weak convergence. A new approach is proposed to the 
investigation of the equations for the coefficient functions of the S 
matrix in infinite volume in a Hilbert space of translationally invar- 
iant functions. The existence of a solution of some approximate 
equations is proved. 


44346 Quantum electrodynamics at short distances. Fomin, P.I. 
(Institute of Theoretical Physics, Academy of Sciences of the Ukrai- 
nian SSR, Kiev). Sov. J. Particles Nucl. (Engl. Transl.); 7: No. 3, 269- 
285(Jul 1976). 

Some methods and results obtainea in quantum electrodynam- 
ics at short distances are reviewed. These go beyond the framework 
of perturbation theory. It is shown that there may exist a solution of 
superconducting type for the dynamical mass of the electron and the 
structure of this solution is found. The true nature of the divergences 
(outside perturbation theory) in quantum electrodynamics is consid- 
ered. The validity of the correspondence principle as hyieldsO in the 
electron self-energy problem is proved. A purely field classical 
(h=0) model of a charged particle not containing divergences is 
constructed with allowance for gravitation in the framework of the 
general theory of relativity. 


44347 New solutions in aesthetic field theory. Muraskin, M. 
(Stanford Linear Accelerator Center, Calif. (USA)); Ring, B. Int. J. 
Theor. Phys.; 15: No. 7, 521-528(Jul 1976). 

A large number of solutions to the aesthetic field equations 
have been obtained. 19 solutions which appear to lead to bounded 
particle systems are discussed. One of the solutions is more complex 
(although only slightly) than the solution discussed in detail in 
Muraskin and Ring (Foundation of Physics; 5:513 (1975)). The 
solutions found have varied mathematical properties. 


44348 Multiregge processes in the Yang—Mills theory. Kuraev, 
E.A.; Lipatov, L.N.; Fadin, V.S. (B. P. Konstantinov Nuclear Phys- 
ics Institute, USSR Academy of Sciences, Leningrad). Sov. Phys. - 
JETP (Engl. Transl.); 44: No. 3, 443-451(Sep 1976). 

For nonabelian gauge theories with the Higgs mechanism of 
mass generation the scattering amplitudes have been calculated in 
the multiregge kinematics in the leading logarithmic approximation. 
The reggeization of the vector particle is proved in this approxima- 
tion. 


44349 Radiative effects in the field of an electromagnetic wave 
with allowance for the action of a stationary magnetic field. Rodionov, 
V.N.; Ternov, I.M.; Khalilov, V.R. (Moscow State University). Sov. 
Phys. - JETP (Engl. Transl.); 44: No. 3, 459-465(Sep 1976). 

Radiative effects due to the combined action of stationary and 
alternating electromagnetic fields are considered by the analytic 
continuation technique in the first order with respect to the fine 
structure constant a=e*/hc. The real parts of the corrections to the 
electron and photon masses are determined for the case of low wave 
intensities (C=eEo/cmw<1) by means of the expressions for the 
probabilities of the multiphoton electron scattering and electron— 
positron pair production by photons in the wave field or magnetic 
field. In the overlap region the derived formulas are in agreement 
with results obtained in an investigation of radiative processes in 
stationary crossed fields and also with the results of an analysis of 
the mass and polarization operators in the field of an electromagnetic 
wave. Polarization effects are studied. It is shown that in this case 
the anomalous magnetic moment of the electron is a function of all 
the parameters that characterize the total field (w, Eo, and H). 
Corrections proportional to the wave intensity are obtained for the 
Schwinger value of the anomalous electron moment. 


44350 Translationally invariant self-consistent field theories. 
Shakin, C.M.; Weiss, M.S. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). Phys. Rev., C; 15: 
No. 5, 1911-1916(May 1977). 

We present a self-consistent field theory which is translation- 
ally invariant. The equations obtained go over to the usual Hartree- 
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Fock equations in the limit of large particle number. In addition to 
deriving the dynamic equations for the self-consistent amplitudes we 
discuss the calculation of form factors and various other observables. 


44351 Stress-tensor trace anomaly in a gravitational metric: Gen- 
eral theory, Maxwell field. Brown, L.S.; Cassidy, J.P. (Physics De- 
partment, University of Washington, Seattle, Washington 98195). 
Phys. Rev., D; 15: No. 10, 2810-2829(15 May 1977). 

The renormalization of the vacuum expectation value of the 
stress-energy tensor of a scalar field propagating in a curved space- 
time with an arbitrary metric was discussed in a previous paper. A 
new regularization scheme was introduced which employs a con- 
tinuation in the dimensionality of space-time implemented with a 
proper-time representation of the Green's function. Here we present 
a more general formulation of this method which clarifies its basic 
features and which explicitly displays the stress tensor as the metric 
functional derivative of the one-loop action functional. We apply 
this more general formulation to both the scalar field theory and to 
the electrodynamic, Maxwell theory. Although the trace of the 
stress tensor formally vanishes both for the massless scalar field and 
for the Maxwell field, the trace of the renormalized vacuum expecta- 
tion value of the stress tensor does not vanish for either theory. 
These finite-trace anomalies cannot be removed by adding a finite 
local counterterm into the Lagrange function. The anomalies are 
intimately related to the infinite scalar counterterms that are needed 
to render the action finite. 


44352 Radiation reaction in nonrelativistic quantum electrody- 
namics. Moniz, E.J.; Sharp, D.H. (Laboratory for Nuclear Science 
and Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev., D; 15: No. 10, 2850- 
2865(15 May 1977). 

We derive the Heisenberg operator equation of motion for a 
nonrelativistic point electron coupled to the quantized electromag- 
netic field, including radiation reaction. The derivation proceeds in 
close analogy with the classical theory of extended charges (with the 
Compton wavelength formally playing the role of a size parameter), 
and we give a systematic treatment of the classical problem, showing 
explicitly from the equation of motion that the classical theory 
shows no runaway solutions or preacceleration when the electron 
size exceeds the classical electron radius. In the quantum-mechanical 
case, we show that the electrostatic self-energy of a point electron is 
zero and that, for values of the fine-structure constant a approxi- 
mately-less-than 1, the equation of motion admits neither runaway 
solutions nor noncausal motion. Furthermore, the correspondence 
limit of the solutions to the quantum-mechanical equation of motion 
agrees with that of the Lorentz-Dirac theory in the classical regime, 
but without the imposition of additional conditions and with no 
possibility of observable noncausality. Thus, a consistent picture of a 
classical point electron emerges in the correspondence limit of the 
quantum-mechanical theory. 


44353 Infrared behavior of non-Abelian gauge theories. II. Corn- 
wall, J.M.; Tiktopoulos, G. (Department of Physics, University of 
California, Los Angeles, California 90024). Phys. Rev., D; 15: No. 10, 
2937-2958(15 May 1977). 

We continue and extend our earlier work on infrared singu- 
larities of non-Abelian gauge theories (exemplified by quantum chro- 
modynamics, or QCD), emphasizing the nature of these singularities 
in space-time rather than in momentum space. The leading loga- 
rithms of non-Abelian gauge theories sum to an eikonal (semiclassi- 
cal) form for processes involving massive particles. This form is like 
the corresponding Abelian (QED) form, except that the coupling 
constant g is replaced by the invariant coupling g-bar (t) which 
depends on the momentum transfer t to the gluon. It is not known 
whether the nonleading logarithms exactly cancel order by order, 
but there are strong cancellations which are governed by Ward 
identities. Besides four-dimensional QCD, two analogous theories 
which show confinement are studied: Two-dimensional QCD is 
developed in the light-cone gauge without recourse to the large-N 
approximation of ‘t Hooft and is shown to have infrared singularities 
like those of a string theory with longitudinal modes. Three-dimen- 
sional QED is briefly discussed, and it is argued that confinement is 
revealed in the anomalous infrared behavior of the fermion propaga- 
tor which is an entire function (of momentum) with no pole. Some 
speculations to this effect are made for four-dimensional QCD. 


44354 Common feature of nonlinear solvable models. Mainland, 
G.B.; Takasugi, E.; Tanaka, K. (Department of Physics, The Ohio 
State University, Columbus, Ohio 43210). Phys. Rev., D; 15: No. 10, 
3007-30i0(15 May 1977). 

It is argued that the ansatz T/sup i//sub i/ = 0 (trace of the 
energy-momentum tensor over relevant space coordinates) may be 
useful in obtaining analytic solutions to nonlinear Lagrangian 
models. Previously, known exact solutions to models with vortex 
lines, magnetic monopoles, or pseudoparticles can be obtained natu- 
rally from the equations of motion supplemented by this ansatz. 
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44355 Classical Euclidean solutions, Patrascioiu, A. (Depart- 
ment of Physics, B-019 University of California, San Diego, La Jolla, 
California 92093). Phys. Rev., D; 15: No. 10, 3051-3053(15 May 1977). 

The magnetic monopole and the Aphi‘ kink are discussed as 
Euclidean solutions in field theory in 2 + 1 and 0 + 1 dimensions, 
respectively. A new type of pseudoparticle in 3 + 1 dimensions is 
proposed. 


SCATTERING THEORY 


44356 (COO—2978-1) Inelastic strong interactions at high ener- 
gies. Progress report, June 1, 1976—January 20, 1977. Suranyi, P. 
(Cincinnati Univ., Ohio (USA). Coll. of Medicine). Jan 1977. Con- 
tract EY-76-S-02-2978. 14p. Dep. NTIS, PC A02/MF AO1. 

Several basic properties of Reggeon field theory were investi- 
gated in this period. The divergence of the perturbation expansion 
and the skeleton expansion were proved. The existence of a phase 
transition in the lattice version of Reggeon field theory was proved, 
and the structure of the ground state was investigated. A new 
method to calculate parameters and critical properties of lattice field 
theories based on the strong coupling expansion of renormalization 
group equations was constructed. 


44357 Remarks on the pomeron. Low, F.E. (Massachusetts Inst. 
8 be Cambridge). AJP (Am. Inst. Phys.) Conf. Proc.; No. 12, 24- 
1976). 

From Symposium on high ame physics with polarized 
beams and targets; Argonne, Illinois, United States of America 
(USA) (23 Aug 1976). 

See CONF-760841—. 

A vector gluon exchange model of the pomeron is discussed. 


NUCLEAR PHYSICS 


44358 (ANL/NDM—30) Analysis of the sensitivity of spectrum- 
average cross sections to individual characteristics of differential 
excitation functions. Smith, D.L. (Argonne National Lab., III. 
(USA)). Mar 1977. Contract W-31-109-ENG-36. 119p. Dep. NTIS, 
PC A06/MF AOl. 

A simple procedure for analyzing the sensitivity of computed 
spectrum-average cross sections to detailed properties of excitation 
functions for threshold nuclear reactions commonly used in reactor 
dosimetry is described. This procedure is shown to be useful in 
identifying specific needs for improved differential data and as a tool 
to be employed in performing evaluations. Several examples are 
presented to illustrate the subject matter. 


44359 (LBL—S5083) Particle production in high energy nucleus— 
nucleus experiments at Berkeley. Schroeder, L.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1976. Contract W- 
7405-ENG-48. 15p. (CONF-760685—4). Dep. NTIS, PC A02/MF 
AOl. 

From Topical meeting on multiparticle production on nuclei 
at very high energy; Trieste, Italy (10 Jun 1976). 

A review of high energy nucleus-nucleus experiments per- 
formed at the Berkeley Bevalac is presented. Earlier results on 
projectile and target fragmentation and pion production are briefly 
summarized. More recent results on Coulomb effects in projectile 
fragmentation, heavy ion total cross-sections, ‘y-ray production, and 
charged particle multiplicities are presented. Also, recent experi- 
ments which may shed light on phenomena arising from the central 
collision of two energetic nuclei, including recent evidence for and 
against the observation of nuclear shock waves, are reviewed. 


44360 (UCRL—50400(Vol.17)(Pt.B)) Integrated system for pro- 
duction of neutronics and photonics calculational constants. Program 
SIGMAI (Version 77-1): Doppler broaden evaluated cross sections in 
the Evaluated Nuclear Data File/Version B (ENDF/B) format. 
Cullen, D.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 12 Jan 1977. Contract W-7405-ENG-48. 45p. Dep. 
NTIS, PC A03/MF AOl1. 

A code, SIGMAI, has been designed to Doppler broaden 
evaluated cross sections in the ENDF/B format. The code can only 
be applied to tabulated data that vary linearly in energy and cross 
section between tabulated points. This report describes the methods 
used in the code and serves as a user's guide to the code. 


EXPERIMENTAL TECHNIQUES 


44361 Geometry calculations for angular distribution measure- 
ments of recoil products of high-energy nuclear reactions. Rudy, C.R.; 
Porile, N.T. (Purdue Univ., Lafayette, Ind. (USA). Dept. of Chemis- 
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try); Kaufman, S.B. (Argonne National Lab., Ill. (USA)). Nucl. 
Instrum. Methods; 138: No. 1, 19-23(1 Oct 1976). 

The effects of finite target and catcher size on angular distri- 
bution data obtained with cylindrical recoil catchers are calculated. 
The effect of the dropoff in beam intensity between the leading edge 
and the back end of the target is included. Results for the average 
recoil angle and total solid angle of each catcher strip and for the 
angular overlap between adjacent strips are presented for two typi- 
cal target-catcher configurations. Improvements in resolution obtain- 
able by cutting the catcher foils along constant recoil angle lines 
instead of vertically are described. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


44362 (ORO—5126-11) Elastic p-‘He scattering near 1 GeV. 
Wallace, S.J.; Alexander, Y. (Maryland Univ., College Park (USA). 
Dept. of Physics and Astronomy). Feb 1977. Contract EY-76-S-05- 
5126. 1lp. Dep. NTIS, PC A02/MF AO1. 

New 1.029 GeV p-‘He data from an Argonne-UCLA-Minne- 
sota collaboration are in excellent agreement with existing multiple 
diffraction theory predictions. The theoretical calculation includes 
spin and isospin dependence of the A intermediate state process that 
fills the first diffraction minimum. The recently normalized Saclay 
data and the older Brookhaven data disagree with our calculation 
and the new data. 


44363 Electric dipole and quadrupole cross sections for the reac- 
tion *He(y, n)*He. Arkatov, Y.M.; Vatset, P.I.; Voloshchuk, V.L; 
Gur'ev, V.N.; Zolenko, V.A.; Prokhorets, I.M. (Physico-technical 
Institute, Ukrainian Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 24: No. 8, 439-442(20 Oct 1976). 

The electric dipole and quadrupole cross sections are deter- 
mined for the reaction *He(y, n)*He from the threshold to 150 
MeV. The quadrupole cross sections of the reactions ‘He(y, n)*He 
and ‘He(y, p)*H agree within the limits of the experimental errors. 
A structure is observed in the dipole cross section. 


44364 Kinematical ambiguities in scattering by deuteron. Fer- 
reira, E.M.; Pinguelli Rosa, L.; Thome, Z.D. (Stanford Linear 
Accelerator Center, Calif. (USA)). Lett. Nuovo Cim.; 18: No. 2, 55- 
59(8 Jan 1977). 

The kinematical ambiguities occuring in the definition of the 
two body amplitudes in particle deuteron scattering are discussed. It 
is shown how the value of the energy parameter is uniquely deter- 
mined through the proper reduction from the three body to the two 
body matrix elements. This value is compared to previously used 
prescriptions, and shown to give superior fitting when compared 
with experimental data on elastic pion deuteron scattering at low and 
medium energies. 


44365 3He(t,t)*He elastic scattering measurements from 9 to 17 
MeV. Haglund, R.F. Jr.; Ohlsen, G.G.; Hardekopf, R.A.; Jarmie, N.; 
Brown, R.E.; Schmelzbach, P.A. (Los Alamos Scientific Laborato- 
ry, University of California Los Alamos, New Mexico 87545). Phys. 
Rev., C; 15: No. 5, 1613-1622(May 1977). 

Angular distributions of the analyzing power and differential 
cross section for *He(t,t)*He elastic scattering are reported for triton 
bombarding energies of 9.02, 11.00, 13.02, 15.02, 16.00, and 17.02 
MeV, over a c.m. angular range from 2Sdegree to 155degree. 
Excitation functions for the analyzing power are presented for the 
energy range 14.42—17.22 MeV. Problems in the phase-shift analysis 
of the data are discussed. 


44366 Measurement of the 2200 m/sec neutron-proton capture 
cross section. Cokinos, D.; Melkonian, E. (Columbia University, 
New York, New York 10027). Phys. Rev. C; 15: No. 5, 1636- 
1643(May 1977). 

The neutron-proton capture cross section at the neutron 
laboratory velocity of 2200 m/sec has been determined from the 
time decay of the thermalized neutron population following short 
bursts of fast neutrons in water samples of widely varying sizes. Use 
of an intense pulsed neutron beam enables elimination of many of the 
problems encountered in earlier experiments. The present result for 
this cross section is 332.6 +- 0.7 mb, which is the most precise of 
any result obtained by this method and is comparable in accuracy 
and consistent with the most accurate values determined by any 
method. 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


44367 Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian. Dalton, B.J.; Vary, J.P.; Baldridge, W.J. (Ames Labo- 
ratory—ERDA and Department of Physics, Iowa State University, 
Ames, Iowa 50011). Phys. Rev. Lett.; 38: No. 23, 1348-1351(6 Jun 
1977). 

The nuclear shell model with a second-order effective Hamil- 
tonian derived within Brueckner theory from the free nucleon- 
nucleon interaction is shown to yield accurate binding energies of 
nuclei with 16 < A < 40. This agreement is obtained by choosing 
the spectrum of low-lying unoccupied orbitals in a justified manner 
and, when necessary, by employing a statistical method to approxi- 
mate the lowest eigenvalue of very large shell-model diagonaliza- 
tions. 


ENERGY LEVELS AND TRANSITIONS 


44368 Positive parity states of ''B. Teeters, W.D.; Kurath, D. 
(Argonne National Lab., Ill. (USA)). Nucl. Phys., A; 275: No. 1, 61- 
75(4 Jan 1977). 

The positive-parity states of A=11 are calculated in a com- 
plete 1(h/27)w representation free of spurious states. Strengths for 
E1 transitions and for B-decay are examined in a weak coupling 
representation and found to have strong interference effects. The 
small Os hole components are calculated to be extremely important 
for El transitions. The degree of agreement with observed proper- 
ties indicates a good first-order approximation. 


NUCLEAR REACTIONS AND SCATTERING 


44369 Quasi—two-body scaling: A study of high-momentum nu- 
cleons in nuclear matter. Frankel, S. (Physics Department, University 
of Pennsylvania, Philadelphia, Pennsylvania 19104). Phys. Rev. Lett.; 
38: No. 23, 1338-1341(6 Jun 1977). 

I show that the shapes of the differential cross sections for the 
“backward” production of high-energy particles (p,d,t,....B'), by 
projectiles of various type (p,d,a), from nuclei of any A (Be,...,U), 
and for a large range of incident momenta and backward angles, can 
be related by quasi—two-body kinematics. This permits the direct 
determination of the shape of the momentum distribution of high- 
momentum nucleons in nuclear matter. This distribution is shown to 
be F (k) = exp(-k/ko)/k over the range 0.4 to 1.5 GeV/c. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


44370 Experimental study of the E, strength distribution in the 
1%2C and '*O nuclei. Buenerd, M. (Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires; California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.), Gelbke, C.K.; Hendrie, D.L.; Mahoney, 
J.; Olmer, C.; Scott, D.K. (California Univ., Berkeley (USA). Law- 
pg Berkeley Lab.). J. Phys. (Paris), Lett.; 38: No. 2, L.53-L.56(15 
an 1977). 

The distribution of the E2 strength in '*C and '*O nuclei is 
investigated by inelastic scattering of *He. The giant quadrupole 
resonance is found to be splitted into several states in both nuclei and 
exhausts 31% and 37% of the a energy weighted sum rule 
(EWSR) in '*C and '6O respectively. 


NUCLEAR REACTIONS AND SCATTERING 


44371 (COO—2490-5) Differential elastic cross sections of neu- 

trons scattered from '°B for 4 MeV less than or equal to E/sub n/ less 

than or equal to 8 MeV. Knox, H.D.; White, R.M.; Lane, R.O. (Ohio 

Univ., Athens (USA). John E. Edwards Accelerator Lab.). Mar 

Lig — EY-76-S-02-2490.A001. 28p. Dep. NTIS, PC A03/ 
F AOl. 

Differential cross sections for neutrons elastically scattered 
from '°B have been measured for approximately thirty incident 
neutron energies between 4 MeV and 8 MeV. At each incident 
energy, measurements were made at nine laboratory angles from 20° 
to 160° Comparisons of the present data with previously existing 
data in this energy range are made. 


44372 (TID—27550) Neutron yields and dosimetry for Be(d,n) 
and Li(d,n) neutron sources at E/sub d/ = 40 MeV. Saltmarsh, N.J.; 
Ludemann, C.A.; Fulmer, C.B.; Styles, R.C. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. 
NTIS, PC A02/MF AOl. 


ERA VOL. 2, NO. 18 


Time-of-flight measurements are reported for the thick-target 
neutron yields from the Be(d,n) and Li(d,n) reactions over an 
angular range of 0-90° at a deuteron energy of 40 MeV. Foil 
activation measurements are also described for the Be(d,n) reaction. 
A dosimetry technique based on these measurements is discussed. 


44373 (p, d*He) reaction as a quasifree reaction process. 
Cowley, A.A.; Roos, P.G.; Chant, N.S.; Woody, R. III; Holmgren, 
H.D.; Goldberg, D.A. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). Phys. Rev., 
C; 15: No. 5, 1650-1661(May 1977). 

The (p,d*He) reaction of *Li, 7Li, *Be, and '*C has been 
investigated in conjunction with studies of the (p,pa) reaction on the 
same targets. Coincident data for all four targets were obtained at a 
bombarding energy of 100 MeV for numerous angle pairs in order to 
test the reaction mechanism. Comparisons of the (p,d*He) data to 
both (p,pa) data and distorted-wave impulse approximation calcula- 
tions indicate a dominance of the direct quasifree reaction process (p 
+ a yields d +*He). The absolute a-particle spectroscopic factors 
extracted using distorted-wave impulse approximation analysis are in 
agreement with the values obtained in the (p,pa) reaction. 


44374 Scattering of 50-MeV 7* from ‘C. Dytman, S.A.; 
Amann, J.F.; Barnes, P.D.; Craig, J.N.; Doss, K.G.R.; Eisenstein, 
R.A.; Sherman, J.D.; Wharton, W.R.; Peterson, R.J.; Burleson, 
G.R.; Verbeck, S.L.; Thiessen, H.A. (Carnegie-Mellon University, 
Pittsburgh, Pennsylvania 15213). Phys. Rev. Lett.; 38: No. 19, 1059- 
1062(9 May 1977). 

We have measured the differential cross section for 50-MeV 
a* scattering to the ground state, 2* (4.44) MeV and 3” (9.64 MeV) 
of #C. Both elastic and 2* data show a minimum at ~ 6Sdegree. 
Distorted-wave Born-approximation calculations yield excellent 
agreement with the inelastic data when the entrance and exit chan- 
nels are distorted using a phenomenological optical potential which 
describes the elastic data. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


44375 Hartree—Fock calculation of nuclear binding energy of 
sodium isotopes. Campi, X.; Flocard, H.; Kerman, A.K.; Koonin, S. 
pp 244-249 of In Atomic masses and fundamental constants. Vol. V. 
Sanders, J.H.; Wapstra, A.H. (eds.). New York; Plenum Publishing 
Corp. (1976). 

Recent measurements of the nuciear binding energy of exotic 
Na isotopes have shown that the two-neutron separation energy 
displays a sudden discontinuity for A = 31. A constrained Hartree— 
Fock calculation using Skyrme-type effective interaction previously 
successful for stable nuclei was performed for Na isotopes with A = 
19 to 35. For A between 28 and 34 there are two prolate solutions. 
For A less than 31, the less deformed solution is more stable™4n 
approximate correction for rotational energy was added; the result 
agrees well with experiment. Deformation energy curves, mass 
excesses, and isotope shifts are shown. Calculated values of the 
quadrupole moments of the mass and proton distributions and the 
deformation parameter £2 are tabulated. 4 figures, 1 table. (RWR) 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 44375 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


44376 Level structure of °7Mn from a **Mn(t,p)°’7Mn reaction 
study and a mixed-configuration shell model calculation. Mateja, J.F.; 
Browne, C.P.; Moss, C.E.; McGrory, J.B. (University of Notre 
Dame, Notre Dame, Indiana 46556). Phys. Rev., C; 15: No. 5, 1708- 
1718(May 1977). 

Twenty-seven levels below 2.7 MeV excitation in 57Mn have 
been identified using the **Mn(t,p)°7Mn reaction. Of these levels 18 
were not reported in an earlier **Cr(a,p)°7Mn and **Cr(a,py)*7Mn 
work. From a distorted-wave Born approximation analysis of the 
angular distributions for states up to 2.1 MeV, the J = 5/2 ground 
State spin was confirmed and J = 5/2 and (11/2) spin assignments 
were made to levels at 1837 and 1916 keV, respectively. Further, the 
L values extracted from the **Mn(t,p)°’Mn angular distributions 
were consistent with all of the tentative spin assignments given in the 
54Cr(a,py)°7Mn study. The ground state Q value is 7438.2 +- 3.6 
keV. A shell model calculation for *7Mn was also attempted. A Ca 
core was assumed with the valence protons restricted to the f;/2 
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subshell and the valence neutrons allowed to occupy the 2ps/2, 1fs/2, 
and 2pi/2 subshells. The agreement between the experimental and 
predicted level schemes is extremely good to 2 MeV. Above 2 MeV 
where core and valence particle excitations are expected, the model 
begins to break down since these configurations were not included in 
the model's configuration space. The shell model wave functions 
were also used to calculate spectroscopic amplitudes for two nu- 
cleon transfer reactions. The quantitative agreement between the 

redicted strengths and the strengths extracted from the experiment 
or the **Mn(t,p)57Mn reaction is satisfactory. 


NUCLEAR REACTIONS AND SCATTERING 


44377 (AAEC/E—403) Valence neutron capture in *‘Fe. Allen, 
B.J.; Musgrove, A.R.deL.; Boldeman, J.W.; Macklin, R.L. (Austra- 
lian Atomic Energy Commission Research Establishment, Lucas 
Heights). Feb 1977. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC 
A03/MF AOI. 

The neutron capture cross section of **Fe was measured with 
0.2 percent energy resolution from 2.5 to 500 keV. A large and 
significant correlation is observed between the s-wave reduced neu- 
tron widths and the corresponding total radiative widths. The va- 
lence model readily accounts for this correlation as well as a large 
fraction of the s-wave radiative widths. 


44378 Single-neutron transfer to *°Si, *' *°Ca, and **Fe states 
induced by the (1°O,'7O(g.s.)) and ('°O,'70(0.87 MeV)) reactions. 
Petersen, J.F.; Dehnhard, D.; Bayman, B.F. (School of Physics and 
Astronomy, University of Minnesota, Minneapolis, Minnesota 
55455). Phys. Rev., C; 15: No. 5, 1719-1725(May 1977). 
Differential cross sections for the ('*O,'7O) reaction on tar- 
ets of 78Si, *° “*Ca, and **Fe have been measured at E ('*O) = 50 
eV. The ‘70 nuclei were detected in both the ground state (5/2* ) 
and the first excited state (0.87 MeV,1/2* ). The data were analyzed 
using full-recoil finite-range distorted-wave Born-approximation cal- 
culations. Spectroscopic factors were, with one exception, in good 
agreement with the products of spectroscopic factors obtained from 
light ion reactions. In particular, the ratio of pe ewe on factors 
for neutron pickup from '*O, S ('8O yields '70(0.87 MeV))/S (8O 
yields '7O(g.s.)), was found to be independent of the target. Thus 
these data are consistent with a one-step direct reaction interpreta- 
tion of the transfer. However, some problems remain in connection 
with understanding the location of the grazing angle peaks in the 
angular distributions. 


44379 Mass and beta decay of As . Pardo, R.C.; Davids, C.N.; 
Murphy, M.J.; Norman, E.B.; Parks, L.A. (Physics Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 
15: No. 5, 1811-1821(May 1977). 

6833As35 was produced by the **Ni('*C,pn)®As reaction at 
EizC = 32 and 42 MeV. y rays from the decay of “As were 
observed both in singles ard coincidence er | large Ge(Li) detec- 
tors. This work yielded a more accurate half-life for As (151.5 +- 
0.9 sec) as well as the identification of several new levels in Ge, 
including a low-lying 0* state. The ground-state spin of **As was 
determined to be 3/sup(*) and its total decay energy Q/sub EC/ 
was measured to be 8.1 +- 0.1 MeV. This corresponds to a mass 
excess of -58.9 +- 0,1 MeV, which is compared with various 
predictions. Assignments or restrictions of the spin and parity for 
many states observed in “Ge have been made. The structure of 
§8Ge is discussed in terms of a vibrational model. 


44380 Neutron radii of calcium isotopes from pion total cross 
section measurements, Jakobson, M.J.; Burleson, G.R.; Calarco, J.R.; 
Cooper, M.D.; Hagerman, D.C.; Halpern, I.; Jeppeson, R.H.; John- 
son, K.F.; Knutson, L.D.; Marrs, R.E.; Meyer, H.O.; Redwine, R.P. 
(University of Montana, Missoula, Montana 59801). Phys. Rev. Lett.; 
38: No. 21, 1201-1204(23 May 1977). 

Measurements of the total cross section differences o/sub T/ 
(*8Ca) - o/sub T/(“Ca) and o/sub T/(**Ca) - o/sub T/(*Ca) are 
reported for positive and negative pions. Optical-model calculations 
are used to extract values of the rms neutron radius difference for 
each isotope pair. For **Ca-“°Ca the deduced radius difference 
agrees with the results of recent a-particle and proton ne | 
ex) —— but is smaller than values predicted from Hartree-Foc! 

culations. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 44379 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 


44381 (RLO—1759-32) Fission studies on elements below poloni- 
um. Final progress report. (Western Washington State Coll., Belling- 
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ham (USA)). 1976. Contract EY-76-S-06-1759. 6p. Dep. NTIS, PC 
A02/MF AO1. 

Experimental research on fission reactions on elements below 
polonium is summarized. A list of publications is included. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 43267 


44382 Population of 0* states in '*°Te by decay of '**I and y 
softness in even-even Te nuclei. Jackson, S.V.; Meyer, R.A. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Phys. Rev., C; 15: No. 5, 1806-1810(May 1977). 

The unique, first-forbidden B decay of '*] with J/sup 7/ = 
2- to the known 0* level at 1873 keV in '*°Te has been observed for 
the first time. The associated logfit value is 10.1. This value is 
consistent with the decay of other isomers of iodine with J/sup 7/ of 
2-. In contrast to previous work, no evidence is found for other 0* 
levels in 1°Te below 2 MeV. A decay scheme for the B~ and B*/ 
EC decay of '”*I is presented. The level properties of the even-even 
Te nuclei are discussed within the framework of a nuclear potential 
having softness in the y direction. 


44383 Decay of mass-separated *°*I to levels in the N = 82 
nucleus ‘**Xe including neutron particle-hole states. Western, W.R.; 
Hill, J.C.; Talbert, W.L. Jr.; Schick, W.C. Jr. (Ames Laboratory- 
ERDA and Department of Physics, Iowa State University, Ames 
Iowa 50010). Phys. Rev., C; 15: No. 5, 1822-1834(May 1977). 

A total of 142 7, rays were observed in the decay of the 45- 
and 85-sec isomers of '**I using an on-line isotope separator system. 
Of these, 116 were placed in a level scheme for '*Xe consisting of 
50 excited levels up to 6624 keV using results from Ge(Li) y singles 
and yy-coincidence measurements. Our results are compared with 
results frem earlier decay and reaction experiments, and the levels 
below 2.8 MeV are compared with predictions of recent shell-model 
calculations. Strong 8 population was observed to states above 3.5 
MeV which are interpreted as neutron particle-hole states. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 44193 


44384 Gyromagnetic ratio of the first 2* excited state in '**Xe. 
Sastry, K.S.R. (Massachusetts Univ., Amherst (USA)); Ramayya, 
A.V.; Lee, R.S.; Hamilton, J.H. (Vanderbilt Univ., Nashville, Tenn. 
(USA)); Mlekodaj, R.L. (UNISOR, Oak Ridge, Tenn. (USA)); John- 
son, N.R. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Phys., A; 
273: No. 1, 61-68(23 Nov 1976). 

The precession of the directional correlation of the 492-389 
keV 2* yields 2* yields 0* y-y cascade in '**Xe was measured by 
using a source of 13 d '*I implanted in iron with the UNISOR 
isotope separator. A small external polarizing magnet and a Ge(Li)- 
Nal coincidence system were employed in this work. The measured 

le of precession wtau = -54+-10 mr gives a g-factor of +0.22+- 
0.05 for the first 2* excited state of '**Xe at an estimated internal 
magnetic field of 864 kOe at the site of ‘Xe nuclei in iron. This 
result is in satisfactory agreement with a calculation by Kisslinger 
and Sorensen but smaller than the value predicted by Greiner for 
collective states. 


NUCLEAR REACTIONS AND SCATTERING 


44385 (AAEC/E—401) Non-statistical effects in the radiative 
capture cross sections of the neodymium isotopes. Musgrove, 
A.R.deL.; Allen, B.J.; Boldeman, J.W.; Macklin, R.L. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights). Jan 1977. Contract W-7405-ENG-26. 46p. Dep. NTIS, PC 
A03/MF AOl. 

The neutron capture cross sections of the stable neodymium 
isotopes were measured with high energy resolution in the keV 
region at the 40 m station of ORELA. Average resonance param- 
eters are extracted for s-wave resonances. Significant positive corre- 
lations are found between GAMMA°/sub n/ and GAMMA/sub y// 
for all isotopes. The magnitude of the observed correlation coeffi- 
cient, particularly for '**Nd (rho = 0.9), cannot be explained in 
terms of valence neutron capture and additional mechanisms are 
discussed. The average s-wave radiative widths for the odd-A iso- 
topes are markedly greater than for the even-A isotopes, while the p- 
wave radiative width for '**Nd is considerably less than the s-wave 
width. 


44386 (EPRI-NP—250) Evaluated neutron cross sections for 
zirconium and hafnium. Final report. Drake, M.K.; Sargis, D.A.; 
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Maung, T. (Science Applications, Inc., La Jolla, Calif. (USA)). Nov 
1976. 84p. Dep. NTIS $5.00. 

Rouse cross sections of the elements zirconium and hafnium 
have been evaluated. These evaluations have been based on available 
experimental data supplemented by earlier theoretical nuclear model 
analyses. The evaluations include thermal cross sections and re- 
solved resonance parameters for the naturally occurring isotopes of 
zirconium and hafnium. Above the resonance range, elemental point 
cross sections and secondary neutron energy and angular distribu- 
tions are provided. All data have been prepared in the ENDF/B 
format for inclusion in the ENDF/B-V library. 


44387 Trends of isotope yields observed in reactions induced by 
16Q ions of 140, 315 and 33600 MeV. Gelbke, C.K.; Buenerd, M.; 
Hendrie, D.L.; Mahoney, J.; Mermaz, M.C.; Olmer, C.; Scott, D.K. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. 
Lett., B; 65: No. 3, 227-230(22 Nov 1976). 

Isotope yields from reactions induced by '*O ions of 140 and 
315 MeV on Zr, 1*7Au, ?°°Pb and 7°?Th targets are measured and 
compared with published data at 33.6 GeV. The previously reported 
similarity of cross sections at 315 MeV and 33.6 GeV is augmented 
by the fact that the relative isotope yields are essentially target 
independent at 315 MeV (as has been established at 33.6 GeV). 
Significant differences are observed between cross sections at 140 
and 315 MeV. 


44388 Study of neutron transfer through inelastic excitation in 
the reaction '*‘Te(!?C,'*C)!”*Te. Ascuitto, R.J.; Vaagen, J.S. (Yale 
Univ., New Haven, Conn. (USA). Nuclear Structure Lab.); Pisano, 
D.J.; Thorn, C.E.; Lien, J.R.; Loevhoeiden, G. (Brookhaven Nation- 
al Lab., Upton, N.Y. (USA)). Nucl. Phys., A; 273: No. 1, 230-242(23 
Nov 1976). 
The pick-up reaction '**Te(!?C,!*C)'!*Te at Esub(lab)=70 
MeV produces an angular distribution for the transition to the 2:* 
state in '2?Te which is strikingly forward-peaked compared to the 
bell-shaped angular distribution for the transition to the Osub(g)* 
round state. A CCBA calculation using finite-range transfer form 
actors based on QRPA wave functions fits the data well and 
describes the transition to the 2:* state as due to an almost pure two- 
step transfer mechanism, two-neutron transfer followed by inelastic 
excitation (and the inverse). Inclusion of a state dependence in the 
2:* optical potential is shown to be of importance for the description 
of the transfer reaction and of associated inelastic scattering data. 


44389 Neutron elastic scattering at 11 MeV and the isospin 
dependence of the neutron-nucleus optical potential. Ferrer, J.C.; 
Carlson, J.D.; Rapaport, J. (Ohio Univ., Athens (USA)). Nucl. Phys., 
A; 275: No. 2, 325-341(10 Jan 1977). 

Elastic scattering of 11 MeV neutrons from Mg, Al, S, Ca, V, 
Mn, Fe, Co, Ni, Nb, % % 9 !°°Mpo, In, !°Sn, Ho, Ta, ?°°Pb, Pb and 
Bi have been measured with the Ohio University tandem Van de 
Graaff accelerator. The required neutrons were produced by the 
?H(d, n)*He reaction. Standard pulsed beam time-of-flight tech- 
niques were employed with a multiple detector system which includ- 
ed five large area liquid scintillators and plastic scintillator monitor. 
Measurements of the incident flux at zero degree were used to 
normalize the differential cross sections. Energy resolution was 
approximately 360 keV (FWHM). The measured cross sections were 
corrected for dead time, detector efficiency, attenuation, multiple 
scattering, finite geometry, neutron source anisotropy, coniaminants 
and compound elastic contribution. Relative and normalization un- 
certainties in the measured cross section are 3-5% and approximately 
3.5% respectively. A search for an average set of optical model 
potential parameters based solely on the measured (n, n) data for the 
isotopically pure samples and for which inelastic contributions to the 
elastic data are insignificant yield isopin dependent potential 
strengths, Vsub(R) = [47.14-22.50(N-Z)/A] MeV and Wsub(D) = 
[12.16-2.03(N-Z)/A] MeV. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


44390 Absolute electromagnetic transition probabilities in odd 
deformed nuclei. Andrejtscheff (V., W. Andreichev). (Institute of 
Nuclear Research and Nuclear Power, Bulgarian Academy of Sci- 
ences, Sofia). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 415- 
430(Nov 1976). 

A review is given of some of the most recent investigations of 
absolute electromagnetic transition probabilities in deformed odd 
nuclei (150<A<190). The experimental study of isomers in the 
nanosecond region in nuclear reactions is discussed. The experimen- 
tal data are analyzed on the basis of the nonadiabatic model. A 
discussion is given of the effect of Coriolis mixing, the different 
deformations of one-quasiparticle states, and the collective motion of 
the core on the transition matrix elements. 
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44391 Reduced transition ities of vibrational states in ‘** 
155 156 157 158 159 160Gqd and 176 177 178 179 1801 f, Ronningen, R.M.; 
Hamilton, J.H.; Ramayya, A.V.; Varnell, L.; Garcia-Bermudez, G.; 
Lange, J.; Lourens, W.; Riedinger, L.L.; Robinson, R.L.; Stelson, 
P.H.; Ford, J.L.C. Jr. (Physics Department, Vanderbilt University, 
Nashville, Tennessee 37235). Phys. Rev., C; 15: No. 5, 1671-1678(May 
1977). 

The vibrational states of ** 15° 15° 46°Gqd and '76 '78 HF have 
been studied via Coulomb excitation. Thin high-purity targets were 
prepared in an isotope separator. Coulomb excitation of these nuclei 
was studied by the scattering of 11—17 MeV a particles. The 
particles were detected in an — split- le spectrograph. The 
reduced transition probabilities B (EA;0*/sub g./ yields I/sup 77/'K), 
were obtained for I/sup 7/K = 2* 2 states in each nucleus, and for 
I/sup 7/K = 2*0 and I/sup 7/ = 3° states in several nuclei. The 
K/sup 77/ = 0* levels are reasonably constant in energ and B (E2) 
strength while the K/sup 7/ = 0* states change rapidly in energy 
and excitation strength with neutron number. In both the softly 
deformed Gd nuclei and the more strongly deformed Hf nuclei, the 
lightest nucleus has the lowest energy and largest B (E2) for an I/ 
sup 7/K = 2*0 state, despite the difference in the sizes of the 
deformations at these lightest masses. 


44392 Second discontinuity in the yrast levels of ‘**Er. Lee, I.Y.; 
Aleonard, M.M.; Deleplanque, M.A.; El-Masri, Y.; Newton, J.O.; 
Simon, R.S.; Diamond, R.M.; Stephens, F.S. (Nuclear Science Divi- 
sion, Lawrence Berkeley Laboratory, University of California, 
Berkeley California 94720). Phys. Rev. Lett.; 38: No. 25, 1454-1457(20 
Jun 1977). 

Discrete yrast transitions from states with spins up to 30h 
have been observed in *Er from *°Ar-induced compound-nucleus 
reactions. A second discontinuity in the level sequence occurs 
year = 28h. Possible causes and implications of this effect are 

iscussed. 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 44392 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 44386 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL 


RADIOACTIVE DECAY 


44393 Configuration-mixed-shell-model relative-alpha-decay-rate 
calculations for spherical doubly odd nuclei (7'*At and *!?At/sup m/). 
Radi, H.M.A.; Shihab-Eldin, A.A.; Rasmussen, J.O. (Physics De- 
partment, Kuwait University, Kuwait). Phys. Rev., C; 15: No. 5, 
1917-1923(May 1977). 

A brief review of the development of a-decay-rate theory is 
given. Then in this paper are presented relative a-decay-rate theo- 
retical calculations for doubly odd spherical nuclei for ***At and 
212At/sup m/ a decay to excited states of **Bi using mixed- 
configuration-shell-model parent and daughter wave functions and a 
— — Results are presented for no mixing and for 

im and mussen, Ma and True, and Kuo and Herling wave 
functions for both the parent and daughter nucleus. The results are 
ot with the experimental data. There is a great sensitivity to 
configuration mixing, and no set of wave functions is wholly satisfac- 
tory. Stripping and pickup experiments testing the wave functions 
are reviewed and difficulties noted. It is concluded that a-decay 
rates provide a stringent test for the effective shell-model neutron- 
proton interaction in the lead region. Further theoretical and experi- 
mental work is needed. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 44369 


44394 Diffusion model predictions for heavier systems: the reac- 
tion **7Au + 620 MeV *Kr. Sventek, J.S.; Moretto, L.G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. Lett., B; 65: 
No. 4, 326-330(6 Dec 1976). 

The cross sections and angular distributions for fragments 
emitted in the reaction 620 MeV *Kr + '*7Au have been calculated 
using the Diffusion Model to describe the approach to equilibrium of 
the reaction system along the mass-asymmetry coordinate. The 
calculated quantities are compared with experimental results, and 
extensions of the theory are discussed. 


44395 Side peaking in reaction data induced by massive heavy 
ions. Baltz, A.J. (Brookhaven National Laboratory, — New 
York 11973). Phys. Rev. Lett.; 38: No. 21, 1197-1200(23 May 1977). 
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The prominent side peak observed in nuclear reaction data 
induced by massive heavy ions such as Ar, Kr, and Xe is observed to 
be dominated by quasielastic processes and these processes are 
interpreted theoretically in terms of the distorted-wave Born ap- 
proximation (DWBA). Variations of peak location with energy and 
projectile mass and charge are well reproduced by sample DWBA 
calculations for particle transfer. Quantal and classical contributions 
to the angular widths are discussed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


44396 (ORO—4935-19) Rotation-aligned coupling and axil asym- 
metry in the neutron deficient lanthanum nuclei. Progress report, May 
15, 1976—May 14, 1977. Zganjar, E.F. (Louisiana State Univ., Baton 
Rouge (USA). Dept. of Physics and Astronomy). 1977. Contract 
EY-76-S-05-4935. 26p. Dep. NTIS, PC A03/MF AO1. 

A summary of research activities in nuclear physics at LSU is 
reported for the period May 15, 1976-May 14, 1977. Most of the 
work entails study of coupling mechanisms of impaired nucleons (or 
holes) to the nuclear core in odd-Z Au and TI and odd-N Hg and Pt 
neutron deficient nuclei. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 44387, 44402 


44397 Giant magnetic dipole states in ?°*Pb observed in the *°’ Pb 
+ n reaction. Horen, D.J.; Harvey, J.A.; Hill, N.W. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 
38: No. 23, 1344-1348(6 Jun 1977). 

High-resolution neutron transmission and elastic-scattering 
measurements on 7°7Pb have revealed a concentration of p-wave 
strength in *°*Pb which is mainly accounted for by J/sup 7/ = 1* 
resonances. The sum of the ground-state radiative widths for these 
resonances is [I /sub y/o = 7.2 eV which agrees well with a one- 
particle—one-hole theoretical prediction which locates a fragment of 
the giant M1 resonance at 7.50 MeV with ['/sub y/o = 9.3 eV. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 43145, 44369 


44398 Theory of Coulomb-nuclear interference for heavy-ion ex- 
citation of rotational states. Guidry, M.W.; Massmann, H.; Donan- 
gelo, R.; Radmussen, J.O. (California Univ., Berkeley (USA). Law- 
ma Berkeley Lab.). Nucl. Phys., A; 274: No. 1, . 183-201(7 Dec 
1 ‘ 

The uniform semiclassical approximation (USCA) with com- 
plex trajectories is applied to the problem of Coulomb-nuclear 
interference for rotational states excited in heavy-ion reactions. The 
system “°Ar+?**U is studied as a function bombarding energy. The 
calculations show considerable sensitivity of the excitation probabil- 
ities to both the real and imaginary parts of the complex nuclear 
potential in the vicinity of the Coulomb barrier, suggesting that 
heavy-ion rotational excitation could be a sensitive probe of the 
nuclear potential near the barrier in deformed nuclei. 


44399 Com; of macroscopic and microscopic calculations 
of high-energy Ne + **U collisions. Amsden, A.A.; Ginocchio, 
J.N.; Harlow, F.H.; Nix, J.R.; Danos, M.; Halbert, E.C.; Smith, R.K. 
Jr. (Theoretical Division, Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. Rev. 
Lett.; 38: No. 19, 1055-1058(9 May 1977). 

For the reaction Ne + **U at a laboratory bombarding 
energy per nucleon of 250 MeV we calculate the cross section d?a°/ 
dEdQ. for outgoing protons using four different approaches. These 
are relativistic fluid dynamics, classical many-body calculations with 
a hard-sphere nucleon-nucleon potential, and two versions of relativ- 
istic intranuclear-cascade calculations. These calculations reproduce 
some features of the experimental data, but some major discrepancies 
remain. 


SPONTANEOUS AND INDUCED FISSION 


44400 Complexity of the potential-energy surface for fission of 
*35U). Gavron, A.; Britt, H.C.; Goldstone, P.D.; Wilhelmy, J.B.; 
Larsson, S.E. (Los Alamos Scientific Laboratory, University of 


California, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 38: 
No. 25, 1457-1460(20 Jun 1977). 

Recent analyses of fission probabilities for **U in **U(t,pf) 
and **U(y,f) suggest the possibility of two distinct second saddle 
points which provide two independent paths to fission. These two 
saddle points consist of one which is mass asymmetric and axially 
symmetric and another which is axially asymmetric and lies ~ 300 
keV higher. Potential-energy calculations based on single-particle 
corrections to the liquid-drop surface corroborate the existence of 
such a complex structure at the second barrier. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


44401 (UCRL—79152) Nuclear processes involved in electronu- 
clear breeding. Heckrotte, W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 31 Jan 1977. Contract W-7405-ENG-48. 
9p. (CONF-770107—2). Dep. NTIS $3.50. 

From Information meeting on acceleration breeding; Upton, 
New York, United States of America (USA) (18 Jan 1977). 

The nuclear processes considered in a recent LLL assessment 
of electronuclear breeding of fissile material are described. The 
nuclear cross sections and neutron yields measured in the MTA 
program (1949-1954), and the nuclear cascade calculations carried 
out then and in more recent times are briefly described. The prob- 
able advantage of deuterons over protons as particles to be acceler- 
ated is mentioned, and the need for a series of experiments to 
determine the choice of particle, optimum accelerator parameters 
and target system design is stressed. 


44402 Determination of ['/sub n//T'/sub f/ at 12 to 20 MeV 
excitation from evaporation-residue cross sections. Goldstone, P.D.; 
Britt, H.C.; Schoenmackers, R.; Wilhelmy, J.B. (Los Alamos Scien- 
tific Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev. Lett.; 38: No. 22, 1262-1265(30 May 1977). 

Angular distributions of evaporation residues from the (’Li, 
a) reaction on '7Au, #*Th, and #°U have been measured as a 
function of excitation energy in the compound nuclei 7°°Hg, ***Pa, 
and **°Np. Evaporation-residue probabilities P/sub ER/ = o 
(*Li,axn)/o (7Li, a) are obtained. These give the first microscopic 
information on ['/sub n//T/sub f/ at 12 to 20 MeV excitation, 
which is independent of the compound-nucleus formation cross 
section. The results are compared with expectations based on previ- 
ous systematic values of ['/sub n//T’/sub f/. 


44403 Observation of the new nuclides ?7Ne, *Mg, *?Mg, **Al, 
3%°P, Butler, G.W.; Perry, D.G.; Remsberg, L.P.; Poskanzer, A.M.; 
Natowitz, J.B.; Plasil, F. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett.; 38: No. 24, 1380- 
1382(13 Jun 1977). 

Five new, neutron-rich nuclides, 77Ne, *'Mg, **Mg, **Al, 
39P, have been produced by the bombardment of uranium with 800- 
MeV protons. A time-of-flight method which utilizes the rf structure 
of the beam was combined with a AE - E measurement to identify 
the nuclides. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 44402 


44404 (UCID—17442) Measurement of the neutron-induced fis- 
sion cross section of ***Th relative to **°U from 0.7 to 30 MeV. 
Behrens, J.W.; Magana, J.W.; Browne, J.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Apr 1977. Contract W- 
7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AOI. 

Continuing fission cross section ratio studies at Lawrence 
Livermore Laboratory, one has measured the **Th/**°U fission 
cross-section ratio from 0.7 to 30 MeV. Using the threshold method, 
one obtained a value of 0.1081 +- 0.0022 for the average cross- 
section ratio in the interval from 1.75 to 4.00 MeV. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


44405 Semimicroscopic description of the density of states of 
complex nuclei. Vdovin, A.I.; Voronov, V.V.; Malov, L.A.; 
Solov’ev, V.G.; Stoyanov, C. (Joint Institute for Nuclear Research, 
Dubna). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 380-395(Nov 
1976). 

The article describes a semimicroscopic method of calculation 
of the density of nuclear states which permits taking into account 
quasiparticle, vibrational, and rotational forms of nuclear excitations. 
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A brief discussion of other nonstatistical methods of density calcula- 
tion is given. A discussion is given of the main results obtained by 
the semimicroscopic method: the dependence of the density on 
excitation energy, spin, and parity of the states; the nonstatistical 
behavior of the density of levels of certain nuclei at intermediate 
excitation energies; the role of collective motions in the correct 
description of the density. The experimental and theoretical values 
of the level density at the neutron binding energy are compared for a 
large number of nuclei from the region 50<A<250. A comparison 
is made with statistical calculations. 


44406 (LA-tr—77-20) Influence of finite dimensions on 7-con- 
densate instability in atomic nuclei. Neutral channel. Sapershtein, 
E.E.; Tolokonnikov, S.V.; Fayans, S.A. (Gosudarstvenny) Komitet 
po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1977. Translation of IAE—2571. 26p. Dep. NTIS, PC 
A03/MF AOl. 

It is noted that the possibility is not excluded that in actual 
nuclei 7 condensate already exists or that they are at the limit of its 
appearance. In this connection it is interesting to study the 7 
condensate instability in actual nuclei. Restriction is made to the case 
of a neutral channel. Stability conditions in relation to 7 condensa- 
tion and examination of stability conditions in finite nuclei are 
discussed. The main problem is to study the values of the critical 
constants in actual atomic nuclei as a function of the momentum and 
of the mass number. Results for these critical constants are tabulated 
for A = 16 to 298 nuclei. The main result of the study is the 
discovery that 7 condensation in light and heavy nuclei should 
occur by a significantly different process. 8 references. (JFP) 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 44369 


NUCLEAR REACTIONS AND SCATTERING 


44407 Photoneutron reactions near the threshold and the optical 
model of the nucleus. Urin, M.G. (Moscow Engineering Physics 
Institute). JETP Lett. (USSR) (Engl. Transl.); 24: No. 7, 412-415(5 
Oct 1976). 

A quantitative interpretation of the valence mechanism of the 
(yn) reaction near threshold is presented. The formulas for the 
partial El radiative strength functions and for the nonresonant part 
of the cross section are expressed in terms of the shell and optical 
models. 


44408 Formalism of the microscopic theory of nuclear reactions 
with nucleons. Luk’yanov, A.A. (Physics and Power Engineering 
Institute, Obninsk). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 431- 
447(Nov 1976). 

A number of formal theories of nuclear reactions with nu- 
cleons of low .and medium energies are systematized within the 
framework of a unified microscopic approach based on the integral 
Lippmann-Schwinger equation and the method of projection opera- 
tors. A study is made of the different representations of transition 
amplitudes with direct processes, doorway states, and compound- 
nucleus resonances. The practical use of the general results of 
reaction theory for analyzing the detailed structure of nucleon- 
— interaction cross sections in a wide range of energies is 

iscussed. 


44409 Macroscopic potential-energy surfaces for symmetric fis- 
sion and heavy-ion reactions. Moeller, P.; Nix, J.R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nucl. Phys., A; 272: No. 2, 502- 
532(16 Nov 1976). 

The macroscopic potential energy of deformation is calculat- 
ed for symmetric configurations of interest in fission and heavy-ion 
reactions. The shape of the system is characterized in terms of two 
moments of the matter distribution. These moments correspond to 
the distance between the centers of mass of the two halves of the 
system and to the elongation of each half about its center of mass. 
The configurations studied include a continuous sequence of shapes 
from the sphere to two-, three-, and four-fragment scission lines. 
Beyond the scission lines and prior to the line of first contact in 
heavy-ion reactions the system is represented in terms of separated 
oblate and prolate spheroids. The macroscopic energy is calculated 
as the sum of a Coulomb energy and a nuclear macroscopic energy 
that takes into account the finite range of the nuclear force. For 
systems throughout the periodic table the calculated energy is dis- 
played as a function of the two moments in the form oF contour 
maps. Some important features of the contour maps are the binary, 
ternary, and quaternary saddle points, the fission and fusion (or two- 
fragment) valleys, and the three- and four-fragment valleys. 


44410 Critical distance in collisions of heavy ions. Rofelski, J. 
(Argonne National Lab., Ill. (USA)); Mueller, B. (Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Theoretische Physik). Phys. Lett., B; 65: 
No. 3, 205-208(22 Nov 1976). 
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There is a large discrepancy in published values of the critical 
distance in heavy-ion collisions. The critical distance has been recal- 
culated by a more accurate method for symmetric collisions of point 
nuclei as a function of Z. The reasons for the discrepancy are 
disc 
44411 New interaction for heavy-ion scattering. Satchler, G.R. 
(Oak Ridge National Lab., Tenn. (USA)); Love, W.G. (Georgia 
Univ., Athens (USA)). Phys. Lett., B; 65: No. 5, 415-418(20 Dec 
1976). 

A new effective nucleon-nucleon interaction gives the real 
part of heavy-ion optical potential tails correctly when used in a 
folding model. Exchange effects are discussed. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 44181 


NUCLEAR MODELS 


44412 Boundary-condition model in two- and three-particle prob- 
lems. Efimov, V.N.; Schulz, H. (Joint Institute for Nuclear Re- 
search, Dubna). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 349- 
365(Nov 1976). 

A unified method for solving two- and three-particle prob- 
lems in the boundary-condition model is considered. The method is 
based on the use of specific properties of the two-particle off-shell 
wave functions. It is shown that the Schroedinger equation for a 
system of three identical bosons whose interactions take place only 
in relative states and are described by means of the boundary- 
condition model without external potential reduces exactly to a one- 
dimensional integral equation. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 


44413 (LA—6072) Bremsstrahlung-induced K fluorescence. 
Storm, E. (Los Alamos Scientific Lab. 1 N.Mex. (USA)). Sep 1976. 
Contract W-7405-ENG-36. 44p. Dep. NTIS, PC A03/MF AOl1. 
Bremsstrahlung radiation can be used to excite nearly mon- 
oenergetic x rays in secondary targets, which are then used to study 
the energy response of radiation detectors if the intensity and purity 
are known. A method is suggested for calculating the spectral 
intensity of the secondary target radiation, including K-fluorescent x 
rays, and the bremsstrahlung and characteristic line radiation scat- 
tered from the target. Coherent and incoherent scatter are included 
in the calculation. To test the theory, bremsstrahlung radiation from 
an x-ray unit operating in the 100- to 300-kV potential range was 
used to excite K-fluorescent radiation in secondary targets that range 
in atomic number from 29 to 90. The primary and secondary spectra 
were measured with Nal, silicon, and germanium detectors. The 
measured primary spectral intensities were used as input to the 
secondary spectral intensity calculation. Calculated secondary spec- 
tra were within 20 percent agreement with measurement. Optimiz- 
ation of the secondary target intensity and purity is discussed as a 
function of target thickness, potential, and selective filtration. 


44414 Characteristic equation of the theory of radiation trans- 
port. Germogenova, T.A.; Shulaya, D.A. (Institute of Applied Math- 
ematics, Academy of Sciences of the USS R, Moscow). Sov. Phys. - 
Dokl. (Engl. Transl.); 21: No. 12, 711-713(Dec 1976). 

Calculations are performed on both the homogeneous and 
inhomogeneous characteristic equations. In the latter case, problems 
involving the Hoelder index are considered.(AIP) 


SHIELDING CALCULATIONS AND EXPERIMENTS 


44415 (COO—2458-10) Sensitivity analysis for shielding data 
evaluation by interactive computing. Parvez, A.; Becker, M. 
(Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Nuclear 
— 1976. Contract EY-76-S-02-2458. 4p. Dep. NTIS 


A brief description is given of the use of an interactive 
graphics system in studying the impact of cross section uncertainties 
on neutron transport results for various materials. (SDF) 


44416 gg tage Neutron dose transmission factors for 
various shields. Marquic, M. (Ministere des Armees, 75 - Paris 
(France). Direction Technique des Armements Terrestres). 28 Oct 
1974. Translation by E.G. Silver of technical note No. 283/D.E.T. 
69p. Dep. NTIS, PC A04/MF AOl. 

Transmission factors for the neutron dose resulting from 
nuclear explosions were calculated for flat shields of concrete, steel, 
and earth as a function of the shield thickness. 52 figures, 6 tables. 
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NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 43008, 43139 


44417 (CONF-770401—14) = IV variable mesh discrete or- 
dinates transport code. Rhoades, W.A. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W_T405-ENG- 26. 12p. Dep. NTIS, 
PC A02/MF AOl. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

DOT IV is designed to allow very large problems to be 
solved on a wide range of com poe and memory arrangements. 
New flexibility in both space-mesh and directional-quadrature speci- 
fication is allowed. For example, the radial mesh in an R-Z problem 
can vary with axial position. The directional quadrature can vary 
with both space and energy group. Several features improve perfor- 
mance on both deep penetration and criticality problems. Applica- 
tion to a difficult void-streaming problem is illustrated. 


44418 Optical potential for ultracold neutrons. Stepanov, A.V. 
(Institute of Nuclear Research, Academy of Sciences of the USSR, 
rated Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 396-414(Nov 

The theory of the e of ultracold neutrons through 
matter is reviewed. The methods of the theory of multiple scattering 
are used to obtain an expression for an optical potential describing 
the interaction of neutrons of this energy range with matter. The 
influence of inhomogeneity of the scattering medium on the damping 
and dispersion law of a coherent neutron wave is considered. 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 42988 


DOSIMETRY 


44419 (UCRL—52000-76-12, pp 12-17) Environment, health and 
safety. Phantom construction: a torso manikin for whole-body 
counting. Griffith, R.V. Dec 1976. 


In Energy and technology review. 
LLL’s Hazards Control Department is constructing three 
lastic torso phantoms for ERDA’s Division of + and 
vironmental Research. The phantoms will have removable major 
organs and are designed to simulate closely the geometry and tissue 
composition of human males; a series of removable chest plates 
simulates a wide range of sizes. The phantoms are being built at the 
ific request of ERDA's Intercalibration Committee for Low- 
ergy Photon Measurements, established to standardize heavy- 
element whole-body counting techniques. Once completed, the 
phantoms will be dispersed to participating laboratories for use. The 
data gathered will then be compiled and exchanged to upgrade the 
calibration and counting techniques of all concerned laboratories. 6 


figures. 


SOLID STATE PHYSICS 


(LA—6744-MS) Stabilization of a distur- 
bances in the Rayleigh—Taylor solids by a 
sein tear af Can Tee eee Uli R.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Mar 1977. Contract W-7405-ENG- 
36. 17p. Dep. NTIS, PC A02/MF AOl1. 

The mechanical effects of a thin surface layer in reducing the 
growth of the Rayleigh-Taylor instability of a plastic solid plate is 
investigated by representing the surface layer as an elastic plate of 
high yield strength and high bonding strength to the plastic. This 
= may be either the surface layer itself or a composite material 
formed by interactions of the surface layer with the solid surface 
layers. In this approximation it is found under wide ranges of 
cuntiion that short-wavelength disturbances are stabilized in linear 

roximation. In this limit the “gravitational” energy increment of 

displaced plastic solid is overcome by the elastic shear energy of 
the stretched plate. Long-wavelength disturbances are very weakly 
affected by this mechanism. For a plastic plate of approximately 1- 
cm thickness subjected to a pressure difference of approximately 100 
kbar we expect wavelengths shorter than lambda/sub c/ approxi- 
mately 10~' cm to be effectively stabilized by this mechanism. 


44421 Calculation of spin-wave modes for a stepped surface in a 
Heisenberg Salzberg, J.B.; Falicov, L.M. (Instituto de 
Fisica “Gleb Wataghin”, Universidade Estadual de Campinas, 13100 
i ae S. P., Brazil). Phys. Rev., B; 15: No. 11, 5320-5325(1 Jun 
1 
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We mas © sean cg calculation “¢ the spin-wave 
spectrum of a face-centered-cubic ferromagnet with a stepped-sur- 
face structure. The calculation is based on a Heisenberg Hamiltonian 
with nearest-neighbor interaction only. It does not include either 
anisotropy terms or relaxation and reconstruction at the surface. It is 
found that localized step modes exist in the vicinity of the step edge 
and that atoms in that neighborhood are magnetically softer than 
ordinary surface atoms. Spin-wave _— and magnetization versus 
temperature curves are presented for atoms at various positions. 


44422 Effect on impurities of one-dimensional hopping conductiv- 
os Saturation of current. Richards, P.M. (Sandia Laboratories, Al- 

uquerque, New Mexico 87115). Phys. Rev., B; 15: No. 12, 5477- 
saan Jun 1977). 

Hopping conductivity is considered in a one-dimensional (1D) 
system with a finite density of impurities which present a finite 
barrier to hopping. The nonlinear hopping equations, which exclude 
jumps to occupied sites, are solved for steady-current conditions in 
an applied electric field E. The current saturates at a value er 
dent of E and of c for c approximately-less-than eaE/k/sub 
very-much-less-than 1 where c is the impurity concentration and a 
the lattice spacing. 


44423 Solute and solvent diffusion for an alloy in dissociative 
—— McKee, R.A. (Oak Ridge National Laboratory, Oak 
Th Tennessee 37830). Phys. Rev., B; 15: No. 12, 5612-56170 Jun 


197 

Solute and solvent diffusion have been analyzed with the pair- 
association theory for a dilute fcc alloy in which the solute is 
partitioned between the three states of unassociated substitutional 
solute atoms, interstitial-vacancy close pairs, and isolated interstitial 
solute atoms. Correlation factors are identified for solute and vacan- 
cy motion, and the relationship between the enhancement factor for 
solvent diffusion and the vacancy correlation factor attributable to 
solvent-vacancy exchanges in the presence of the interstitial-solute— 
vacancy defect has been derived. 


44424 Effects of short-range order on the spectral density func- 
tion for a one-dimensional amorphous solid. Hall, D.G.; Faulkner, J.S. 
(Department of Physics and Astronomy, University of Tennessee, 
Knoxville, Tennessee 37916). Phys. Rev., B; 15: No. 12, 5850-5857(15 
Jun 1977). 

The spectral density A (Q, E) is calculated exactly for a one- 
dimensional model of an amorphous solid. The model contains an 
adjustable short-range order parameter a, and A (Q, E) is calculated 
for serveral values of a. The harmonic-oscillator Hamiltonian appro- 

riate to lattice vibrations and a tight-binding Hamiltonian describ- 
ing in a simplified way either electrons or spin waves are studied for 
nearest-neighbor interactions. The calculated spectral densities are 
compared with the recent neutron-scattering measurements of 
Mook, Wakabayashi, and Pan. 


SUPERCONDUCTIVITY 


GENERAL THEORY 


44425 (NP—21777) Paraconductivity in nonuniform Josephson 
junctions. Walker, P.L. (California Univ., Riverside (USA)). Jul 
1976. 93p. = of California, Riverside. 


The ti time dependent Ginzburg-Landau equation is believed to 
describe the dynamics of the fluctuaung order parameter of super- 
conductors operated above their superconducting transition tem- 

ture, T/sub c/. In this theory the relaxation rate of the fluctuat- 
ing order parameter is a linear function of temperature T for T 
greater than or equal to T/sub c/. However, recent experiments 
utilizing pair tunneling in Al-Al,O3-Pb junctions to directly measure 
the order parameter relaxation rate have indicated suppression of the 
relaxation rate from linearity over a temperature region much larger 
than the Ginzburg critical region. In order to explain this behavior 
two possible mechanisms are presented. First, the effect of random 
variations of the junction barrier thickness is calculated assuming 
Gaussian statistics and a Gaussian correlation function for the spatial 
variation in barrier thickness. Variations in thickness of root mean 
— amplitude of 1 A and wavelength of 18,000 A are needed to 
xplain the data. Second, the effect of static fluctuations of the local 
T/sub c/ of the aluminum film on the dynamic order parameter is 
calculated in the Gaussian ———— Fluctuations of —— 
size approximately equal to the correlation length zeta(T = 0) and 
mean square amplitude [(deltaT/sub c/)?] approximately equal to 
0.058 give good agreement with the experimental data. 


44426 New mechanism for superconductivity: pairing between 

electrons and holes. Lozovik, Y.E.; Yudson, V.I. 

( troscopy Institute, USSR Academy of Sciences). Sov. Phys. - 
JETP (Engl. Transl.); 44: No. 2, 389-397(Aug 1976). 

A new mechanism for superconductivity, based on the pairing 

of spatially separated electrons and holes that arises from their 
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Coulomb attraction, is proposed. A pap in the single-particle excita- 
tion spectrum is found. The roles of interband transitions, the elec- 
tron-phonon interaction, scattering by impurities, spin-orbit interac- 
tion, etc. are analyzed. The critical current is calculated. Possible 
experiments are discussed. 


44427 Formation of superconducting phase nuclei at defects. Ne- 
chiporenko, I.N. (Physicotechnical Institute of Low Temperatures, 
Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 2: No. 11, 677-683(Nov 1976). 

The problem of the origination of a superconducting nucleus 
in an external magnetic field for type I superconductors is consid- 
ered in a pure crystal and in a crystal containing point defects, in the 
specimen bulk and on the surface. The shape of the nucleus, the 
energy barriers to nucleus formation, and the changes in the critical 
fields with the concentrations of defects are found. It is shown that 
the presence of defect clumps of the necessary sign in the crystal (of 
dilatation center type) makes possible the existence of a supercon- 
ducting fluctuon in this group of defects. The range of parameters 
for fluctuon existence is determined and it is shown that the unusual 
behavior observed in contaminated aluminum at a n—s transition can 
be explained by the formation of a superconducting fluctuon. 


44428 Possible dynamic insulat superconductor phase transi- 
tion in a de electric field. Kapaev, V.V.; Kopaev, Y.V. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Solid State (Engl. Transl.); 19: No. 12, 331- 
332(Feb 1977). 

It is shown theoretically that in the presence of an electric 
field the insulator state is unstable with regard to superconducting 
pairing.(AIP) 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 43705, 43739, 43760 





44429 Josephson junction devices, Clarke, J. (Univ. of Califor- 
nia, Berkeley). pp 34-46 of In Advances in cryogenic engineering. 
Vol. 20. Timmerhaus, K.D. (ed.). New York; Plenum Publishing 
Corp. (1975). 

This article briefly reviews the Josephson effects and dis- 
cusses two of their applications: (1) the measurement of voltages, 
magnetic fields, and magnetic field gradients at or below audio 
frequencies; and (2) the detection of high-frequency (microwave and 
far-infrared) electromagnetic radiation. Before considering these ap- 
plications, however, it may be useful to first provide a brief review 
of superconductivity and the Josephson effects. 


44430 Sound velocity in superconductors. Bulyzhenkov, L.E.; 
Ivlev, V.I. (L. D. Landau Institute of Theoretical Physics, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 3, 
613-617(Sep 1976). 

We consider the influence of non-linear effects, which arise 
when sound propagates in a superconductor, on the temperature 
dependence of the sound speed. We show that the experimentally 
observed change in this behavior with increasing sound wave ampli- 
tude can be explained if we invoke a specific heating of the electron 
gas. Moreover, we show that the minimum in the temperature 
dependence of the velocity of transverse sound remains also in the 
“dirty” limit, in contrast to the result obtained using the two-fluid 
model of a superconductor. 


44431 “phonon” mechanism of the effect of sound on the super- 
conducting energy gap. Bar’yakhtar, V.G.; Seminozhenko, V.P. 
(Donets Physicotechnical Institute, Academy of Sciences of the 
Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 12, 
738-741(Dec 1976). 
Nonequilibrium effects of the phonon system of a supercon- 
dutor, caused by high-frequency sound irradiation, on the energy 
ap A (€-;T) are considered. It is shown that for low temperatures 
es very-much-less-thanT/sub c/) and pumping frequencies (omega- 
dieresis’ <2A) the effect of energy redistribution of electronic excita- 
tions (the Eliashberg mechanism) can be neglected. For sufficiently 
high supplied power (approximately 1 W/cm?) the nonequilibrium 
gap can exceed appreciably the zero-temperature equilibrium value 
A (€,0); for Al the relative excess can consist of 25%. 


44432 Influence of purity and alloying with transition elements 
upon the superconductivity of vanadium, niobium, and vanadium— 
niobium alloys. Sirota, A.N.N.; Smol’yaninova, E.A.; Stribuk, E.K.; 
Fedotov, A.K.; Shimanskaya, N.M.; Shimanskii, B.P. (Institute of 
Solid State Physics and Semiconductor Physics, Academy of Sci- 
ences of the Belorussian SSR, Minsk). Sov. Phys. - Dokl. (Engl. 
Transl.); 21: No. 12, 749-751(Dec 1976). 

The gaseous impurities Ta, Cr, Mo, and Re were added to V, 
Nb, and V-Nb alloys. The effects of these addition, to the critical 
temperatures and electric conductivity of the hosts were 
studied.(AIP) 
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44433 Spiral-vortex expansion instability in type-II superconduc- 
tors. Clem, J.R. (Ames Laboratory—ERDA and Department of 
Physics, Iowa State University, Ames, Iowa 50011). Phys. Rev. Lett.; 
38: No. 24, 1425-1428(13 Jun 1977). 

It is shown that a flux vortex, in the presence of a sufficiently 
large current density applied parallel to its axis, is unstable against 
the growth of helical perturbations. This instability, which has an 
analog in magnetohydrodynamics, may play a critical role in cur- 
a type-II superconductors subjected to longitudinal mag- 
netic fields. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


44434 Hamiltonian expectation values for time-dependent Foldy- 
Wouthuysen transformations: Implications for electrodynamics and 
resolution of the external-field 7N ambiguity. Nieto, M.M. (Theoreti- 
cal Division, Los Alamos Scientific Laboratory, University of Cali- 
fornia, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 38: No. 19, 
1042-1045(9 May 1977). 

Although the time-dependent Foldy-Wouthuysen (FW) trans- 
formation of the "Schroedinger”’ equation ipartialpsi/partialt = Hpsi 
yields the transformed equation ipartialpsi’/partialt = H'psi’, where 
psi’ = Upsi and H’ = UHU™'-iUpartial (U~')/partialt, the expecta- 
tion values (psi:,Hpsi/sub j/) of H are not equal to (psi/sub i/’,H'psi/ 
sub j/’), but rather, to (psi/sub i/’, UHU™'psi/sub j/’). But one still 
has (psi/sub i/’,psi/sub j/’) = (psi/sub i/,psi/sub j/). I discuss 
implications for perturbation calculations, scattering amplitudes, 
electrodynamics, and the external field 7N ambiguity, and look at 
exact special cases. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


44435 Melting-curve extrema from a repulsive ‘step’ potential. 
Young, D.A.; Alder, B.J. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). Phys. Rev. Lett.; 
38: No. 21, 1213-1216(23 May 1977). 

Molecular dynamics calculations in two dimensions for parti- 
cles interacting with a repulsive “step” potential show melting-curve 
maxima and minima as well as svlid-solid phase transitions. These 
features are similar to those observed in the phase diagram of cesium 
and cerium. 


44436 Low-temperature approach to the renormalization-group 
study of critical phenomena. Suranyi, P. (Department of Physics, 
University of Cincinnati, Cincinnati, Ohio 45221). Phys. Rev. Lett.; 
38: No. 25, 1436-1440(20 Jun 1977). 

A new method of exploring the contents of the renormaliza- 
tion-group equations for discrete spins is introduced. The equations 
are expanded in low-temperature series and the truncated series are 
used to obtain the critical exponents and critical temperature of a 
system. The method is demonstrated on the planar triangular Ising 
lattice and the critical parameters are found to be within a few 
percent of the exactly known values in third nonvanishing order of 
approximation. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


44437 (PUB—113(Vol.1)) Travels in the new world. Seaborg, 
G.T. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
He t. Contract W-7405-ENG-48. 436p. Dep. NTIS, PC A19/ 
AOl. 

This series is an account, based on his journals, of the visits of 
G. T. Seaborg, Chairman of the U.S. Atomic Energy Commission 
from 1961 to 1971, to some 60 countries. This volume includes an 
introduction and chapters on Euratom, France, India, Pakistan, 
Canada, Germany, Italy, and Benelux countries, the United King- 
dom, Sweden, Japan, and Puerto Rico. The “New World” refers to 
the world of nuclear energy. — narrative material is 
included with the journal entries. (RWR) 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 43782 


PLASMA RESEARCH 


REFER ALSO TO CITATION(S) 44684 
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44438 Research on controlled thermonuclear fusion in the various 
institutes of the Academy of Sciences of the USSR, 1975—1976. 
Rabinovich, M.S. (Scientific Council on the Overall Problem of 
Plasma Physics, Academy of Sciences of the USSR). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 568-578(Nov 1976). 

A summary is given of the reports on thermonuclear reactions 
presented at the June, 1976 — of the joint Soviet-American 
commission on controlled fusion.(AIP) 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 44585 


44439 (CEA-CR—10(vol.2), pp 375-379) High ee eer weer 

sources applied for heating in TM-3 tokamak. Alikaev, VV. V.; 

Arsenyev, Yu.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 

Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). ato 
rom 3. international meeting on theoretical and experim 

yO” of heating of toroidal plasmas; Grenoble, France (26 (06 J po 


, In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The main results obtained from the experiments on electron- 
cyclotron resonance ape heating in the TM-3 Tokamak are 
presented. The principle of the gyrotron operation is described. The 
scheme of the experimental tron is given. The possibility of the 
gyrotron usage in large installations is considered. 


44440 pen tne geen 3 2), PI ), Pp 2g Current plasma heat- 
ing in 1=1 torsatron "V' Bocharov, V.K.; Konovalov, V.G.; 
Kononenko, V.L.; xrevehin BV.; Sukhomlin, BA. Suprunenko, 
V.A.; Ternopol, AM.; Tereshchenko, F.F. 1976. 
From 3. international meeting on theoretical and experimental 
rca of heating of toroidal plasmas; Grenoble, France (26 Jun 
In Theoretical and experimental aspects of heating of toroidal 
plasmas. 
The toroidal 1=1 torsatron ‘Vint-20" was especially de- 
ad to study the confinement of a sufficiently hot and dense 
in the ee © field with intrinsic stellarator properties. 
me eects ad results on the generation and current heating of 
plasma are presented. The results on the confining of particles in the 
magnetic system and other characteristic phenomena are also given. 


44441 ray een fe 2), pp 1-38) Plasma heating by cluster 
injection: basic features and behavior. Bottiglioni, F.; Cou- 
tant, J.; Fois, M. (Association Euratom-CEA, Centre d’ Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Groupe de Recherches 
sur la Fusion Controlee; CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et de la 
Fusion Controlee). 1976. 

From 3. international meeting on theoretical and experimental 
vO of heating of toroidal plasmas; Grenoble, France (26 Jun 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 
Each main component of an injection line (beam source, 
cluster ionizer, accelerating tube) is briefly discussed together with 
the behavior of clusters interacting with a plasma. Outlines of the 
experiment of cluster injection into TFR, in ——- at Fontenay- 
aux-Roses are presented and discussed all along the paper. It is 
shown that high current densities at rather low energy per atom can 
be obtained by accelerated cluster beams. In present size toroidal 
devices, both ion temperature and density can be increased simulta- 
neously without heating electrons. This feature could be attractive as 
long as tokamak losses are dominated by electrons. The extrapola- 
tion of the ionizers under construction does not seem to present 
much difficulty; on the contrary, the accelerating tube could be the 
most serious problem to solve. 


44442 Seccet  nto 2), pp 359-374) Experiments on the 
heating and energy balance of a reversed field pinch. Buffa, A.; Costa, 
S.; Giannella, R.; Malesani, G.; Nalesso, G.F.; Ortolani, s. 1976. 

From 3. international meeting on theoretical and experimental 
rr a of heating of toroidal plasmas; Grenoble, France (26 Jun 


" In Theoretical and experimental aspects of heating of toroidal 


In order to obtain direct informations on the energy balance 
of a stable Reversal Field Pinch, experiments have been performed 
in the toroidal Eta-Beta —. a Sees oe a - 
magnetic parameters as we: temperatures ensities the 
time Sotonieer of the poloidal beta and of the plasma energy are 

i and discussed in connection with the diffusion of the 
pinch configuration, and with loss mechanisms. 


on ae Lag a1 ear 2), pp 313- —? Theory of ion cyclo- 
tron resonance heating. Cattanei, G.; Croci, R. -Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (F.R. Germany)). 1976. 


jection hea 
Group, “Abingdon Culham Lab.). 1976. 
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From 3. international meeting on theoretical and experimental 
rr ta of heating of toroidal plasmas; Grenoble, France (26 Jun 


, In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

It is shown that the use of magnetoacoustic waves at the ion 
cyclotron frequency is not an efficient method to heat the plasmas of 
small size tokamaks. On the contrary the method is very promizing 
for present day or next generation tokamaks, at least from a theoreti- 
cal point of view. The power absorbed by the plasma can exceed 
ohmic losses in the walls and in the valine structures by an order 
of magnitude or more. 


44444 Bae pe Mc pp 107-115) Theory of neutral in- 
of toroidal Cordey, J.G. (UKAEA Research 


international meeting on theoretical and experimental 
iO. of heating of toroidal plasmas; Grenoble, France (26 Jun 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The present state of injection theory is reviewed with particu- 
lar emphasis on the mys ne ed of high power injection. The 
subject is divided into the following six sections: fast ion deposition; 
the slowing down and ———- of the fast ions; energy and momen- 
tum transfer rates; heating of the thermal ions; other perturbations; 
microinstabilities. The theory is compared with the experimental 
results. The questions that remain to be »nswered to establish neutral 
injection as a useful heating technique in reactors, are listed (26 
references). 


44445 (CEA-CR—10(Vol.2), pp 341-348) Experimental study 
and prospects for plasma heating in the lower hybrid resonance fre- 

range. Glagolev, V.M.; Skossyrev, Yu.V. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1976. 

From 3. international meeting on theoretical and experimental 
wo” of heating of toroidal plasmas; Grenoble, France (26 Jun 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The main results obtained from experiments on plasma heat- 
ing at the lower hybrid resonance frequency in an adiabatic mirror 
machine are presented. The possibility for applying this method to 
heat the plasma in a steady-state fusion reactor is considered. 


(CEA-CR—10(Vol.2), pp 411-419) Parametric cyclotron 
ome of a toroidal plasma. Golovanivsky, K.C.; Punithavelu, A.M. 


1976. 

From 3. international meeting on theoretical and experimental 
—_ of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The possibility of heating the ionic component of a dense 
plasma at the parametric cyclotron resonance, using a section of the 
conducting toroidal chamber of a large scale Tokamak as a reso- 
nance cavity, is considered. It is suggested to use the mode TEo1: to 
overcome the difficulties with the penetration of HF fields into such 
a dense plasma. The experimental investigation of parametric cyclo- 
tron heating of electrons in a overdense plasma (n/nsub(cut 
off)= 10) on such a model has given hopeful results. 


44447 (CEA-CR—10(Vol.2), pp 305-312) Ion cyclotron and 
shear Alfven wave heating of the heliotron D. liyoshi, A.; Obiki, T.; 
Sato, M.; Sasaki, A.; Mutoh, T.; Adachi, S.; Uo, K. (Kyoto Univ., 
Uji Japan). Plasma Physics Lab.). 1976. 

Som 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 
Two kinds of rf heating methods have been employed on the 
Heliotron D. For ion cyclotron heating, it is demonstrated that ion 
and electron heatings are effective even above the critical density, 
which can be attributed to a modified mode of ion cyclotron wave. 
For shear Alfven wave heating, a recent encouraging result of 
efficient heatings of ions and electrons is reported. Heating mecha- 
nisms involved in these two methods are described as a similar 
physical process. 


44448 (CEA-CR—10(Vol.2), pp 179-203) Roles of turbulence on 
plasma heating. Kawamura, T.; Kawabe, T. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). 1976. 
From 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 
). 


1976 
In Theoretical and experimental aspects of heating of toroidal 
palsmas. 
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The relation between the heating rate of plasma particles and 
the thermalization frequency is established, and the important role of 
plasma turbulence in the fast thermalization process is underlined. 
This relation can be applied not only in the case of high current 
turbulent heating but also when turbulent phenomena occur with 
other heating means. The experimental results on ion and electron 
heating during the Mach II experiment are presented. The role of 
turbulence on particle losses accross the magnetic field is analyzed. 


44449 (CEA-CR—10(Vol.2), pp 333-340) ICRH tokamak fusion 
test reactor. Perkins, F.W. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). 1976. 

From 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of hating of toroidal 
plasmas. 

A Tokamak Fusion Test Reactor where the ion are main- 
tained at Tsub(i) approximately 20keV<Tsub(e) approximately 
7keV by ion-cyclotron resonance heating is shown to produce an 
energy amplification of Q<2 provided the principal ion energy loss 
channel is via collisional transfer to the electrons. Such a reactor 
produces 19MW of fusion power to the electrons. Such a reactor 

roduces 19MW of fusion power and requires a SOMHz radio- 
requency generator capable of SOMW peak power; it is otherwise 
compatible with the conceptual design for the Princeton TFTR. The 
required n tausub(E) values for electrons and ions are respectively 
ntausub(Ee)< 1.5.10! cm~*-sec and ntausub(Ei)<4.10'* cm~%-sec. 
The principal areas where research is needed to establish this con- 
cept are: tokamak transport calculations, ICRH physics, trapped- 
particle instability energy losses, tokamak equilibria with high values 
of Bsub(theta), and, of course, impurities. 


44450 (CEA-CR—10(Vol.2), pp 205-218) Additional heating in 
JET. Sheffield, J. (UKAEA Research Group, Abingdon. Culham 
Lab.). 1976. 

From 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The objectives of JET are summarised and the heating power 
required to achieve them is determined. It is shown that ohmic 
heating, will not be sufficient in JET unless either the energy 
confinement time is very favourable or there is a large resistance 
anomally. It is proposed to bridge the gap between the required 
power and ohmic power with neutral injection, radiofrequency 
heating and adiabatic compression. The application of these tech- 
niques to JET is discussed (27 references). 


44451 (CEA-CR—10(Vol.2), pp 219-238) Additional heating in 
the Japanese Tokamak JT-60, Shirakata, H. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). 1976. 

From 3. international meeting on theoretical and experimental 
‘no. of heating of toroidal plasmas; Grenoble, France (26 Jun 

In Theoretical and experimental aspects of hating of toroidal 
plasmas. 

The outline of the JT-60 device and the power requirement 
for the additional heating system are described. The present status of 
the physical and technological studies of neutral beam injection is 
7 med Some preliminary studies of radiofrequency heating, are 

escribed. 


44452 (CEA-CR—10(Vol.2), pp 39-92) Plasma heating in toroi- 
dal systems by pulsed high-power c -particle beams. Sudan, R.N. 
(Cornell Univ., Ithaca, N.Y. (USA). Lab. of Plasma Studies). 1976. 

From 3. international meeting on theoretical and experimental 
to of heating of toroidal plasmas; Grenoble, France (26 Jun 


In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The possibility of heating plasmas in toroidal machines such 
as tokamaks, by pulses of high power relativistic electron beams or 
intense ion beams is examined in terms of the physics of the genera- 
tion, injection, and trapping of these beams into toroidal magnetic 
fields and their interaction with plasmas. Recent experiments at 
Cornell on plasma heating by E-beams in open ended systems and E- 
beam injection into a preionized plasma of a race-track toroidal 
magnetic field are compared with the present theoretical models. 


44453 (CEA-CR—10(Vol.2), pp 407-410) Turbulent current 
heating of a dense plasma. Suprunenko, V.A.; Sukhomlin, E.A.; 
Volkov, E.D.; Perepelkin, N.F. 1976. 
From 3. international meeting on theoretical and experimental 
9 of heating of toroidal plasmas; Grenoble, France (26 Jun 
In Theoretical and experimental aspects of heating of toroidal 
plasmas. 
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Turbulent current heating is one of the effective methods for 
high temperature plasma generation. An attempt is made to system- 
atize the conditions required and to give a critical estimation of 
anomalous resistance and turbulent current heating experiments. 


44454 (CEA-CR—10(Vol.2), pp 93-106) Perspectives of neutral 
beam injection techniques. Thompson, E. (UKAEA Research Group, 
Abingdon. Culham Lab.). 1976. 

From 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

Some of the problems associated with the design of a high 
energy neutral injector are described: plasma source, Con extrac- 
tion and acceleration, neutralizer design, direct energy recovery. 
The role of the cryopumps and the main high voltage power supply 
is underlined. It is concluded that the major uncertainty in the next 
generation of injectors is the question of power loading in the beam 
extraction and acceleration structure, and the limits this will im 
on the overall transparency and transmitted power density for long 
pulse operation (40 references). 


44455 (CEA-CR—10(Vol.2), pp 421-430) Lower-hybrid decay 
spectrum in the presence of well-developed resonance cones in the 
Wendelstein 2A-stellarator. Weynants, R.R.; Javel, P.; Muller, G. 
(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen (F.R. 
Germany)). 1976. 

From 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The repercussion of the pump inhomogeneity which results 
from the resonance cones on the growth of the lower-hybrid decay 
modes is discussed. 


44456 (CONF-760935—P1, pp 343-352) Thermal stability con- 
sidering the slowing-down process of alpha particles. Ohnishi, M.; 
Hoshino, T.; Wakabayashi, J. (Kyoto Univ.). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The effects of the slowing-down process of the energetic ions 
on the thermal stability of a D-T fusion plasma are investigated 
comparing two alternative approximations; the instantaneous slow- 
ing-down approximation and the multi-group slowing-down approxi- 
mation on the plasma heating by the energetic ions. Comparison is 
made on the eigenvalues of the linearized dynamic equations as well 
as on the numerical integration of the non-linear equations. The 
proper treatment of the slowing-down process by the multi-group 
formulation suggests that the slowing-down time delay makes the 
fusion plasma more stable. 


44457 (EUR-CEA-FC—870) Experimental results on the con- 
finement and heating of the plasma in the TFR Tokamak. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Dec 1976. 
4lp. (In French). (CONF-761232—1). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

From National congress on plasma physics; Paris, France (6 
Dec 1976). 

TFR is a Tokamak device (R=98cm; a=20cm; 
Bsub(T)=60kG; Isub(p)=400kA). The best plasma characteristics 
obtained with ohmic heating are: Tsub(e)=2,5keV; Tsub(i)= 1,2keV; 
tau=20msec; n tau=2.10" cm?’s~'. The electron power balance 
involves three regions in the plasma: the central region, inside the 

= 1 magnetic surface, which is dominated by MHD internal disrup- 
tions; the gradient region, between the q=1 and q=2 magnetic 
surfaces, which is dominated by a non classical heat conductivity, 
interpreted by the dissipative trapped electron drift mode; the outer 
shell in which radiate the light impurities, and where the conduction 
is non classical. The ion power balance is still inaccurate; the ionic 
heat transport coefficient is about twice the neoclassical value. A 
powerful neutral heating (600kW - Do or Ho - 35keV) increases the 
1on temperature up to 2keV and the plasma enters into the so called 
collisionless regime. The heating is homogeneous through the plasma 
section, and the ion temperature increases linearly with the neutral 
injected power. The non growth in electron temperature is unex- 
plained yet. 


44458 Computer simulation of containment of electron clouds in a 
toroidal magnetic field. Abe, H. (Kyoto Univ. (Japan)). Plasma Phys.; 
19: No. 1, 63-75(Jan 1977). 

The quiescent confinement of non-neutral electron clouds in a 
toroidal magnetic field is confirmed by a computer simulation using 





SEPT. 30, 1977 


a finite-sized particle model. For a uniform density, we obtain 0.08 as 
the maximum of the ratio q(w?sub(p)/wsub(c)). This value is larger 
by a factor of 4 than that achieved in experiments and reasonable 
from the theoretical and empirical evidence. The stable 1 =1 dioc- 
tron modes, the amplitudes of which can be controlled by the initial 
conditions, are observed to spoil the confinement time. Various 
physical quantities such as electrostatic potentials, decay times, and 
— temperatures are measured and compared with the equilibri- 
um theory. 


44459 (LA—6766-MS) Engineering feasibility evaluation of a 
peristaltic pinch. Boicourt, G.P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1977. Contract W-7405-ENG-36. Tp. Dep. NTIS, PC 
A02/MF AO1. 

A recent proposal for reducing the end loss of a linear theta 
pinch is to produce moving magnetic mirrors at the coil ends. The 
concept entails the sequential pulsing of an axially arranged series of 
two-turn coaxial coils. The electrical design of such a system pre- 
sents some unique problems. Ideally, the individual pulse circuits 
should be completely independent. This would facilitate the design 
by eliminating interactive effects. In practice, the circuits must be 
interconnected through isolating inductors to enable the production 
of a uniform biasing magnetic field. Moreover, the coils must be 
located physically close together. This produces strong magnetic 
coupling between the pulse circuits, which can seriously affect the 
shape and speed of the inward-moving magnetic-mirror field. Possi- 
ble systems were modeled for the NET-2 circuit analysis code. The 
models took account of the inductive coupling between the individ- 
ual circuits in the model. .The results show that an increasing 
magnetic mirror can be produced provided the radius of the theta 
pinch is not too great compared to the intercoil spacing. The 
peristaltic field can be maintained for several cycles in the inner 
coils. The voltage hold-off requirements on the pulse circuit switch- 
es are found to be severe, but not impossible to meet. 


44460 oor Ion heating in ATC Tokamak in the ion 
cyclotron range of frequencies. Takahashi, H.; Daughney, C.C.; Ellis, 
R.A. Jr.; Goldston, R.J.; Hsuan, H.; Nagashima, 7 Paoloni, F.J.; 
Sivo, AJ; Suckewer, s. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Mar 1977. Contract EY-76-C-02-3073. 14p. Dep. 
NTIS, PC A02/MF AOI. 

Ion heating by irradiation of rf fields in the ion cyclotron 


range of frequencies is investigated using several dia, — tech- 


niques. It is shown that substantial heating of the bulk of the ions can 


be achieved by this method. 


(PPPL—1336) Heating tokamaks via the ion-cyclotron 

jon hybrid resonances. Perkins, F.W. (Princeton Unw.. N.J. 

(USA). Plasma Physics Lab.). Apr 1977. Contract EY- 76-C-02-3073. 
77p. Dep. NTIS, PC A05/MF AOI. 

For the ion-ion hybrid resonance it is shown that: (1) the 
energy absorption occurs via a sequence of mode conversions; (2) a 
poloidal field component normal to the ion-ion hybrid mode conver- 
sion surface strongly influences the mode conversion process so that 
roughly equal electron and ion heating occurs in the present proton- 
deuterium experiments, while solely electron heating is predicted to 
prevail in deuterium-tritium reactors; (3) the ion-ion hybrid reso- 
nance suppresses toroidal eigenmodes; and (4) wave absorption in 
minority fundamental ion-cyclotron heating experiments will be 
dominated by ion-ion hybrid mode conversion absorption for minor- 
ity concentrations exceeding roughly 1 percent. For the ion-cyclo- 
tron resonance, it is shown that: (1) ion-cyclotron mode conversion 
leads to surface electron heating; and (2) ion-cyclotron mode con- 
version absorption dominates fundamental ion-cyclotron absorption 
thereby preventing efficient ion heating. 


44462 = Bistable equilibrium of tokamak and its 
application to magnetic pumping. Hsuan, H.; Bol, K. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Mar 1977. Contract EY- 
76-C-02-3073. 15p. Dep. NTIS, PC A02/MF AOI. 

It has been experimentally demonstrated in the ATC device 
that, with appropriate adjustments of the external magnetic circuitry, 
the tokamak plasma may be stable for two different major radii. The 
dynamics of transition between the two equilibria involves a faster 
compression and expansion of the plasma, than is practical in the 
monostable case; thus may be useful in the Artsimovich-Furth-Ellis 
axisymmetric magnetic pumping scheme. 


44463 Summary of activities of the Trieste working group on the 
interaction between plasmas and intense laser and electron beams. 
Rosenbluth, M.N. (Institute for Advanced Study, Princeton, N.J. 
(USA)); Sagdeev, R.Z. Comments Plasma Phys. Controlled Fusion; 2: 
No. 1, 3-10(1974). 

The Working Group met at the International Centre for 
theoretical physics in Trieste 13-31 August 1973. Problems of para- 
metric instability and possible subsequent strong turbulent effects in 
laser and beam fusion applications are discussed. 
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44464 Plasma heating by intense relativistic electron beams. Ru- 
dakov, L.I.; Sudan, R.N. Comments Plasma Phys. Controlled Fusion; 
2: No. 1, 21-31(1974). 
A review is given of the applications of the recently devel- 
intensity relativistic electron beam technology to plasma 
heating in controlled thermonuclear research. 


44465 Fast ion heating of plasma. Watanabe, K. (Osaka City 
Univ. (Japan). Research Inst. for Atomic Energy); Nishikawa, K. 
m_ Plasma Phys. Controlled Fusion; 2: No. 2, 43-50(Nov 

A critical survey is made of the experimental results of fast 
ion heating and a possible physical mechanism is suggested which is 
different from those usually considered in the analyses of the turbu- 
lent heating experiments. 


44466 High-beta plasma confinement in the tokamak configura- 
- Furth, H.P. (Princeton Univ., N.J. (USA). Plasma Physics 

Lab.). Comments Plasma Phys. Controlled Fusion; 2: No. 4, 119- 
125(Apr 1976). 

Tokamak magnetic field configurations with toroidal or poloi- 
dal divertors can be adapted for high-8 plasma confinement by 
means of an energetic-electron layer, mirror-trapped in a flux region 
that extends across the divertor separatrix. 


44467 Stabilization of tearing instability and heating of plasma 
ions by a modulated particle beam. Fainshtein, S.M. (Gorkii Poly- 
technic Institute). Sov. Phys. - JETP (Engl. Transl.); 44: No. 3, 534- 
536(Sep 1976). 

The tearing instability is considered for nonisothermal plasma 
penetrated by a low-velocity charged-particle beam. Possible stabili- 
zation of this instability due to the transformation of the high- 
frequency wave energy into the energy of a nonlinear ion-acoustic 
wave is discussed. This phenomenon is equivalent to the nonlinear 
absorption of the high-frequency waves. The efficiency of heating of 
heavy particles (ions) by a charged-particle beam is estimated. 


44468 Cyclotron absorption of fast magnetosonic waves in the 
TM-1-VCh tokamak in the presence of a small group of resonant ions. 
Vdovin, V.L.; Rusanov, V.D.; Shapotkovskii, N.V. JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 7, 374-378(5 Oct 1976). 

Strong absorption of fast magnetosonic waves (FMS) was 
observed in the TM-1-VCh tokamak at the second harmonic of the 
ion-cyclotron frequency w=2w/sub i B/ in deuterium. The absorp- 
tion is due to small addition of hydrogen (~1%), for which o=a/ 
sub B i/. The protons acquire energy effectively from the left- 
polarized components of the electric field of the FMS wave and the 
distribution function acquires a proton energy “tail,” a fact that can 
find important applicavion in a two-component tokamak. 


44469 Concerning one possibility of plasma heating in a tokomak. 
Longinov, A.V.; Tepanov, K.N. (Physico-technical Institute, Ukrai- 
nian Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24 
No. 8, 419-422(20 Oct 1976). 

It is shown that in large-dimension toroidal installations it is 
possible to use fast modes of magnetosonic waves (H waves) to heat 
— by electromagnetic waves of frequency on the order of the 
lower hybrid frequency. 


44470 Possible method for rf heating in tokamaks. Longinov, 
A.V.;S ov, K.N. Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 11, 
391-392(Nov 1976). 

It is proposed that the difficulties inherent in the rf heating of 
tokamak plasmas can be overcome of the fast branch of the TE 
mode is excited on the inner side of the torus.(AIP) 


44471 Anomalous resistance in electron-cyclotron heating of a 
tokamak Klima, R.; Parail, V.V. Sov. Tech. Phys. Lett. (Engl. 
Transl.); 2: No. 11, 413-414(Nov 1976). 

A theoretical explanation is given for the observed anomalous 
resistance in a collisionless plasma density ECR heating. It is hypoth- 
esized that the effect of the electron-cyclotron wave is equivalent to 
an effective electron collision rate.(AIP) 


44472 ep pe poeez (FCT) equilibria as a natural 
consequence of high power neutral beam heating. Callen, J.D. (Oak 
Ridge National Lab., Tenn. (USA)). Comments Plasma Phys. Con- 
trolled Fusion; 2: No. 5, 159-165(Nov 1976). 

The effect of neutral beam heating in improvement of plasma 
equilibrium is considered. A number of questions about FCT equilib- 
ria with regard to gross and microscopic stability and longevity 
against plasma transport redistribution remain to be resolved. 


44473 Simulations of laser light absorption. Kruer, W.L. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Com- 
ments Plasma Phys. Controlled Fusion; 2: No. 5, 139-148(Nov 1976). 

Computer modelling techniques are used to study laser light 
absorption and comparisons with experimental results are made. 
Interactions of laser beams with plasma are discussed. 
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44474 Ultrahigh compression of matter and ignition of a thermo- 
nuclear reaction by an intense laser pulse. Volosevich, P.P.; Deg- 
tyarev, L.M.; Levanov, E.I.; Kurdyumov, S.P.; Popov, Y.P.; Sa- 
marskii, A.A.; Favorskii, A.P. (Institute of Applied Mathematics, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 6, 491-498(Nov 1976). 

The creation of thermonuclear conditions in a — by 
subjecting a deuterium—tritium target to an appropriately tailored 
laser pulse is studied. The physics of the process is studied, and 
several interesting features are pointed out. The effects are studied 
by combining analytic methods with numerical simulations on a 
computer on the basis of a one-dimensional model. 


44475 Possibility of steady-state thermonuclear reaction in a 
tokamak. Kolesnichenko, Y.I.; Reznik, S.N.; Fursa, A.D. (Institute 
of Nuclear Research, Academy of Sciences of the Ukrainian SSR, 
Kiev). Sov. J. Plasma Phys. (Engl. Transi.); 2: No. 6, 502-505(Nov 
1976). 

A self-sustained thermonuclear D—T reaction can occur in 
the steady state (or in a quasisteady state) in a toroidal device of the 
tokamak type if the plasma radius is sufficiently large. The steady- 
state plasma temperature can be extremely high. For example, in a 
plasma of radius a=100—200 cm, with neoclassical transport, the 
temperature at the central part of the plasma is ~70 keV in the 
steady state. The steady-state temperature distribution is reached 
spontaneously as the result of the onset of a thermal thermonuclear 
instability if the plasma is first heated to a temperature of the order 
of 10 keV. Steady-state thermonuclear combustion can also occur at 
a lower temperature if the energy balance of the plasma is con- 
trolled. 


44476 Azimuthal distribution of the flux of high-energy a parti- 
cles to the chamber wall in an tokamak. Kolesnichenko, 
Y.1; Fursa, A.D.; Yavorskii, V.A. (Institute of Nuclear Research, 
Academy of Sciences of the Ukrainian SSR, Kiev)..Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 506-510(Nov 1976). 

The efficiency of the confinement of high-energy a particles 
(the products of the thermonculear reaction) in an axisymmetric 
tokamak reactor is analyzed. The number and spatial distribution of 
these particles which escape to the wall of the discharge chamber 


due to toroidal drift are found. Concrete calculations are carried out 
on the basis of the parameters of the T-20 tokamak fusion reactor 


currently being designed. It is shown that toroidal drift in this 
apparatus does not lead to any substantial loss of high-energy a 
particles from the plasma. 


44477 Certain aspects of the production of high-energy ions in a 
turbulent current-carrying plasma. Barkov, A.P.; Burchenko, P.Y.; 
Volkov, E.D.; Konovalov, V.G.; Konovalov, I.1.; Ranyuk, A.L; 
Rubtsov, K.S.; Rudakov, V.A.; Slavnyi, A.S. (Physicotechnical In- 
stitute, Academy of Sciences of the USSR, Khar’kov). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 562-564(Nov 1976). 

The ion temperature, energy spectra, and distribution func- 
tions of a helium plasma undergoing turbulent heating in the Sirius 
stellarator are studied. (AIP) 


44478 Energy balance study of a TFR discharge. pp v.1 p.35-46 
of In Plasma physics and controlled nuclear fusion research 1976. 
Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

The energy balance has been evaluated for a typical 300-kA 
Ohmically heated deuterium plasma. The roles played by radiation, 
charge-exchange internal disruptions and turbulence are studied. The 
ion balance shows that charge-exchange losses amount to 50-70% of 
the power transferred to the ions by the electrons and that the ion 
energy diffusion follows the neoclassical law within a factor of 2. As 
regards the electron balance, radiation losses represent 40-60% of 
the Ohmic power, the electron behaviour being strongly anomalous 
compared with the neoclassical energy diffusion law. Internal dis- 
ruptions are the main cause of energy lifetime limitation at the centre 
of the discharge. 


44479 Heating by injection of fast neutrals and study of the ion 
energy balance in TFR. pp v.1 p.69-84 of In Plasma physics and 
controlled nuclear fusion research 1976. Vienna; IAEA (977. 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

In TFR the fast neutrals are injected quasi-perpendicularly, 
ie. at an angle of 80° with respect to the magnetic axis. With two 
injection lines, each consisting of five ion sources, the total power 
extracted reaches 2 MW, and the power injected into TFR is of the 
order of 650 kW. The confinement of fast ions was studied from the 
spectrum of the charge-exchange neutrals and the neutron flux and 
seems to be classical. The injection efficiencies calculated by means 
of a numerical code are of the order of 20% for the ratio 
(Psub(Ni)+ Psub(Ne))/Psub(E) and 57% for the = sratio 
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(Psub(Ni)+ Psub(Ne))/Psub(N), where Psub(E), Psub(N), Psub(Ni) 
and Psub(Ne) are the extracted power, the power of injected neu- 
trals, and the powers transferred to plasma ions electrons, 
respectively. The central ion temperature increase is proportional to 
the power transmitted to the ions according to a law of the type 
ATsub(i)(r =0)[eV] = 20Psub(Ni) W)/nsub(e){10" cm~']. In the ex- 
periments at low densities (nsub(e)=3X10'* cm~*), the ion tempera- 
ture doubles and reaches 1.9 keV in the centre. Two series of 
experiments were analysed in greater detail: the injection of a 
deuterium beam into a deuterium plasma and the injection of a 
hydrogen beam into a hydrogen plasma. During the injection of 
neutrals the impurity radiation is observed to grow. 


44480 First results from the T-10 tokamak. Berlizov, A.B.; Bo- 
brovskii, G.A.; Bagdasarov, A.A. (Gosudarstvennyj Komitet po 
ho Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii) (and others). pp v.1 p.3-17 of In Plasma physics and 
controlled nuclear fusion research 1976. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Measurements of plasma parameters are made on the T-10 
tokamak with a toroidal magnetic field of 3.5 T and a plasma current 
of 0.4 MA. In macroscopically stable discharges of 1 s duration, the 
central electron temperature is Tsub(e)(0)=1.2 keV, the mean elec- 
tron density reaches a value of nsub(e)=5X10'* cm~%, and the 
central ion temperature is measured to be 0.6-0.8 keV. The thermo- 
nuclear neutron yield reaches a value of 4X10° neutrons per shot, in 
agreement with the Tsub(i)(0) value measured by charge exchange. 
Sawtooth X-ray oscillations are observed. The effective ionic charge 
is found to be less than 2 for the inner region of the plasma column. 
The ——_ confinement time tausub(E) is calculated from the ex- 

imental profiles of the plasma parameters. The value of tausub(E) 
is 40 ms and increases up to 60 ms, while nsub(e) is increased up to 
8.5X10'* cm~* as a result of cold-gas injection by a pulse valve. 
Violent disruption is observed in several regimes. Hard-X-ray and 
neutron radiation bursts take place during the disruption, both in 
hydrogen and in deuterium. More intensive and prolonged radiation 
fluxes of hard X-rays and non-thermonuclear neutrons are 
in some discharges where very intensive beams of relativistic 
runaway electrons seem to exist. 


44481 Confinement and neutral beam studies in Ormak. 
Berry, L.A.; Bush, C.E.; Callen, J.D. (Oak Ridge National Lab., 
Tenn. (USA)) (and others). pp 49-68 of In Plasma physics and 
ome nucleaar fusion esearch 1976. Vol. I. Vienna; IAEA 
1977). 

From 6. international conference on plasma physics and con- 
po nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 
1 " 


Plasma confinement and neutral beam injection heating were 
investigated on the Oak Ridge Tokamak (Ormak) plasma with 
improved plasma parameters due to higher injection aes (to 360 
kW), discharge current (to 230 kA), and toroidal field (to 26 kG). 
When the injection power was raised to 360 kW with otherwise 
constant operational parameters, the central ion temperature in- 
creased roughly linearly from 0.7 to 1.8 keV. The scalings of ion 
temperature with injection power and plasma density agree reason- 
ably well with theoretical predictions based on neoclassical ion heat 
conducting and classical beam energy transfer. In contrast to ion 
confinement, electron confinement is anomalous. Systematic para- 
metric scans yielded an empirical scaling of the gross energy con- 
finement time, tausub(E) approximately nsub(eyiq(a)/ 
Zsub(eff)]sup(1/2). Internal MHD modes, impurity radiation and 
anomalous electron heat conduction all play significant roles in the 
electron power flow and no one mechanism dominates for all 
discharge conditions. The electron thermal conductivity estimated 
from the radial electron power balance is about equal to the Ka- 
domtsev-Pogutse prediction for the dissipative trapped electron 
mode. Evidence for diffusive electron energy loss is provided by a 
detailed study of the propagation of heat pulses due to internal 
disruptions. Significant improvement of confinement with increasing 
density was accomplished by cold gas injection into established 
discharges. The observed rapid increase in the central ne during 
gas puffing can be explained by including a density pinch in the 
particle transport. Combining neutral beam injection and gas = 
made it possible to reach densities beyond the limit attainable wit 
Ohmic heating alone, and yielded nsub(e)0)=9X10%cm™3, 
Tsub(i0)=1.3 keV, tausub(E)I5 ms, fsub(p)=0.93, and 
Bsub(T)(0)= 1.2%. 


44482 Collective plasma behaviour in laser plasma experiments. 
Valeo, E.; Kruer, W.; Estabrook, K.; Langdon, B.; Lasinski, B.; 
Max, C.; Thomson, J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). pp 133-146 of In Plasma physics and con- 
trolled nuclear fusion research 1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
ie. nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 
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A simple model for the absorption of intense laser light via 
the generation of electron plasma waves near the critical density is 
presented. The magnitude of the absorption, its polarization depen- 
dence and the heated electron distributions generated are in reason- 
able agreement with results from recent experiments in which discs 
are irradiated with intense Nd light. The simple model is extended to 
include realistic light beams focused on —-s plasmas. Calcula- 
tions of how the rption depends on ee presented and 
ee © ee eee eee h glass balls are 
irradiated. It is also shown that Brillouin instability can lead to a 
time-dependent reflectivity when the underdense plasma has a small 
mass and heat capacity, consistent with some recent observations. In 
addition, the 2wsub(pe) decay instability is gee to be strongly 
limited by a local steepening of the density profile. Finally, the 
electron diffusion across self-generated magnetic fields is assessed. 
Even though the calculated diffusion rate is much ter than 
classical, the fields can still produce the strongly inhibited heat 
transport which has been observed. 


44483 Fast-neutral-beam injection experiments in T-11. Vlasen- 
kov, V.S.; Kulygin, V.M.; Leonov, V.M.; Merezhkin, V.G.; Mukho- 
vatov, VS; Semashko, N. N.; Sinitsyna, L.D.; Panasenkov, A.A, 
Tilinin, G. N. (Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). pp. 85-94 of In 
Plasma physics and controlled nuclear fusion research 1976. Vol. I. 
Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
oO. nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 


1976 

Tangential injection of a fast hydrogen beam into deuterium 
plasma was studied on the T-11 tokamak (Ro=70 cm, a= 15-23 cm) 
at low safety factors (q(a) approximately 2-3). Grossly stable dis- 
charges were obtained at values of q(a) as low as 2.2, with a plasma 
current of 100 kA and a mean electron density of 2x10" cm 3 In 
these conditions, the ion energy confinement was found to remain 
nearly neoclassical, despite rw! enhanced electron heat losses. In the 
injection experiments with a a power of 30-40 kW (as 
inferred from diamagnetic and plasma column shift measurements), 
an increase in the deuteron temperature, from 300 eV to 400 eV, was 
observed in reasonable agreement with the theoretical estimates. It is 
concluded that a decrease in q(a) down to 2.2 does not deteriorate 
the ion energy confinement in a tokamak and allows effective ion 
heating by neutral-beam injection. 


44484 Energy confinement in mirror plasmas. Baldwin, D.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
mn Plasma Phys. Controlled Fusion; 2: No. 6, 173-184(Jan 
1977). 

The theoretical status of confinement in mirror machines is 
summarized as a basis for a program aimed at im) —— the energy 
multiplication of mirror reactors. Several methods which have been 
advanced are briefly reviewed. 


44485 Theory of parametric cyclotron resonance. Golovanivsky, 
K.S.; Punithavelu, A.M.; Rubtsov, V.B. (Patrice Lumumba Univ., 
Moscow (USSR). Plasma Physics Lab.). Plasma Phys.; 19: No. 1, 1- 
14(Jan 1977). 

The transversal motion of a charged icle in a static 
magnetic field superimposed by a low im (B << B) 
standing electromagnetic wave is considered. It is shown that when 
® approximately equals 2wsub(c0) or w Reopen equals 
wsub(c0) the transverse energy of the le grows exponentially 
with time under certain conditions. pod ae values for the 
growth rates depend not only on the am; mpeg te eager Ha 
the HF field but also on the form and space distribution of the 
electrical field. Such resonances in cavities excited at the modes 
TEou and TE::: are analysed. The possibility of using the parametric 
— resonance for plasma heating in large scale machines is 

isc’ : 


44486 Anomalous plasma heating by an intense laser beam. Kri- 
shan, V.; Krishan, S.; Sinha, K.P.; i, A. (Indian Inst. of 
Science, Bangalore). Plasma Phys.; 19: No. 1, 21-26(Jan 1977). 

Heating of laser produced plasmas by an instability is investi- 
gated. For intense laser beams anomalous absorption is found. A 
comparison is made with the experiment. 


44487 Radiative cooling of tokamak plasmas due 

charged Fe impurity ions. Davis, J.; Jacobs, V.L.; Kepple, P.C.; 
Blaha, M. (Naval Research Lab., Washington, D.C. SA)). J. 
Quant. Spectrosc. Radiat. Transfer: 17: No. 2, 139-147(Feb 1977). 

Calculations are presented for the rates of radiative ener 

loss from tokamak plasmas arising from radiation processes involv- 
ing collisions between electrons and multiply-charged Fe impurity 
ions. The distribution of ionization states is determined from the 
steady-state corona model. The inclusion of ‘diclectronic recombina- 
tion raises the temperature at which each ion has its maximum 
equilibrium abundance. For certain nonhydrogenic ions, the dielec- 
tronic recombination rates obtained from previous calculations are 


to multiply- 
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found to be overestimated due to the of autoionization into 
an excited state of the recombining ion. Electron impact excitation of 
resonance line radiation in the far ultraviolet and X-ray regions is the 
dominant radiative cooling mechanism at temperatures where ions 
with bound electrons are abundant. However, the radiation emitted 
during dielectronic recombination can be more important than direct 
recombination radiation and bremsstrahlung. 


44488 Observation of the reaction H/sup O/ + O* yields 
H*(O*) * during neutral-beam injection into ORMAK. Isler, R.C. 
(Fusion Energy Division, Oak Ridge National Laboratory, Oak 
nee 37830). Phys. Rev. Lett.; 38: No. 23, 1359-1362(6 
un ' 

Several lines of O VIII have been investigated d = 
injection of hydrogen atoms at energies of 10, 15, and 30 ke 
the Oak Ridge tokamak (ORMAK). The Lyman-a, -8, and ~y lines 
and the Balmer-f line exhibit slowly increasing signals, but the 
intensity of the Balmer-a line increases s' ly as soon as injection 
begins. This prompt signal is interpreted to be the direct result of 
charge transfer from hydrogen to O” ions in excited states. 


44489 Polarization-dependent absorption of laser radiation ~~ 
dent on dense-plasma targets. Pearlman, J.S.; Thomson, J 
Max, C.E. (Sandia Laboratories, Albuquerque, New Mexico 871 rh 
Phys. Rev. Lett.; 38: No. 24, 1397-1400(13 Jun 1977). 

Polarization-dependent absorption of obliquely incident laser 
radiation by dense plasmas has been observed. Irradiation of a planar 
plasma with a nearly collimated p-polarized laser beam shows an 
enhancement in absorption by a factor of 2 to 2.5 over s-polarized 
irradiation. Theoretical estimates of the effect of resonance absorp- 
tion under the present conditions shows agreement with the experi- 
mentally observed results. 


44490 Plasma heating in a high-voltage toroidal @ pinch. Chen, 
Y.G.; Chin-Fatt, C.; Chong, Y.P.; DeSilva, A.W.; Goldenbaum, 
G.C.; Griem, H.R.; Hess, R.A; Merlino, R.L.; Murphy, D.P. (De- 
—— of Physics and ‘Astronomy, University of Maryland, Col- 
e Park, oo 20742). Phys. Rev. Lett; 38: No. 24, 1400- 

1403(13 Jun 1977). 

Rapid ~ say Seah ions and eee to keV temperatures in 
peer gap 1 psec has been observed at densities of 1 x 

~8, This is to be compared with experiments in which ener rBy 
losses along the magnetic field limit the electron temperature. 
most striking difference is in the electron- to ion-temperature ratio 
which is now approximately-greater-than 2 rather than approximate- 
ly-less-than 0.3 as in comparable open-ended @ pinches. 


44491 Measurements of electron cyclotron emission from high- 
density tokamak plasmas in TFR. Costley, A.E. (Division of Electri- 
cal Science, National Physical Laboratory, Teddington, Middlesex, 
TWI11 OLW, England). Phys. Rev. Lett.; 38: No. 25, 1477-1480(20 Jun 


1977). 

We present measurements of the electron cyclotron emission 
from high-density (n/sub ¢/o < 3 x 10° m~*) low-runaway plasma 
produced in the TFR tokamak Gevice. The emission is, as predicted, 
self-absorbed, but contrary to expection is the same both along a 
major radius an along a vertical chord, is the same in both the 
extraordinary and ordinary modes, and peaks at the plasma frequen- 
cy and, in addition, at n times the electron cyclotron frequency (for 
n = 1,2,3,4). We compare the measurements with the predictions of 
theory. 


44492 Magnetic-field-induced enhancement of relativistic-elec- 
tron-beam energy deposition. Mosher, D.; Bernstein, I.B. (Naval — 
Research Laboratory, Washington, D. C. 20375). Phys. Rev. Lett.; 38: 
No. 25, 1483-1486(20 Jun 1977). 

The enhancement by a magnetic field of the deposition of 
energy by a relativistic electron beam is formulated via the diffusion 
approximation to the relativistic Fokker-Planck equation, valid when 
mean free path and/or gyration radius are much less than other 
characteristic lengths. Analytic solutions are given for a beam nor- 
mally incident on a slab with B parallel to the face. These indicate 
that the effect can be important. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 44632 


44493 (COO—2711-2) Extreme ultraviolet and soft x-ray diag- 


nostics of high-temperature plasmas. Annual progress report, June 1, 
1976—May 31, 1977. Moos, H.W.; Armstrong, L. Jr.; Fastie, W.G. 
(Johns Hop kins Univ., Baltimore, Md. (USA)). 1977. Contract EY- 
76-S-02- 27. 67p. Dep. NTIS, PC A04/MF AO1. 
The results of the research program at this laboratory from 
mid February 1976 until January 31, 1977, are described. The four 
r research areas of the program: diagnostic studies of magneti- 
mally confined high temperature plasmas, supporting laboratory stud- 
ies, " aenecie studies of highly ionized atoms, and instrument 
development are discussed. Spatially resolved ultraviclet measure- 
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ments on Elmo Bumpy Torus have determined impurity confine- 
ment times. The measured oxygen densities and fluxes are being 
determined at Alcator; the spectroscopic studies show that hydrogen 
discharges in this tokamak have an effective Z close to one. A 
laboratory study of the Penning discharge between 100 and 300 A 
shows that it is a bright source for evaluation of EUV diagnostic 
instrumentation. Design of a multispatial element spectrometer 
system is complete and construction has begun. A spectrophoto- 
meter compatible with both types of facilities is available for abso- 
lute intensity calibration transfer from the NBS SURF II facility to 
ERDA plasma facilities. Computer programs needed for relativistic 
calculation of transition probabilities and wavelengths have been 
completed and applied to calculations in the Li, Be, Ar, and K 
isoelectronic sequences. 


44494 (UCRL—52000-76-12) Energy and technology review. 
Selden, R.W.; Cummings, K.L.; Crawford, R.B.; Prono, J.K. (eds.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Dec 1976. Contract W-7405-ENG-48. 29p. Dep. NTIS $4.00. 

A separate abstract was prepared for each of the four items in 
this report. (RWR) 


44495 Spectroscopic look at plasma turbulence. Bekefi, G. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA)); Deutsch, C. Comments 
Plasma Phys. Controlled Fusion; 2: No. 3, 89-96(Feb 1976). 

The shape and width of a stark broadened optical line emanat- 
ing from a plasma is governed by the probability distribution W (E) 
of the electric field fluctuations acting on the radiating atom or ion. 
A gently enhanced wave energy density will alter the probability 
distribution W (E) and hence the optical spectrum. Theoretical work 
is compared with experimental results and further experiments sug- 
gested. 


44496 Impurities in the plasma with a high electron density in the 
TM-3 tokamak. Bobrovskii, G.A.; Razumova, K.A.; Sannikov, V.V. 
(I. V. Kurchatov Institute of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 6, 499-502(Nov 1976). 

The method of x-ray spectroscopy is used to measure the 
effective charge of a plasma with n/sub e/(0) =8 x 10'* and T/sub 
e/(0) =1 keV. The energies of the detected x rays lie in the range 
2.5—7 keV. The value of Z/sub eff/ turns out to be 2 and is 
distributed uniformly over the plasma cross section. Recombination 
is incorporated in the calculation of Z/sub eff/. It is assumed that t 
the plasma is contaminated by an impurity of only a single species, 
oxygen or iron. The corresonding ion densities at the center of the 
plasma turn out to be n/sub i/=6 x 10"! and 10"! cm~*. 


44497 Possible direct measurements of local populations of ex- 
cited hydrogen levels in a plasma by resonant laser scattering. Kotsu- 
banov, V.D.; Letuchii, A.N.; Pavlichenko, O.S. (Physicotechnical 
Institute, Academy of Sciences of the Ukrainian SSR, Khar’kov). 
Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 556-559(Nov 1976). 

The possibility of determining local values of the densities of 
hydrogen atoms in a plasma on the basis of the resonance scattering 
of laser radiation by an organic dye is studied. A modification of this 
method involving cascade resonance excitation of the levels is pro- 
posed. This modification makes it possible to avoid the difficulties 
associated with the use of statistical models for the populations of 
atomic levels, and it makes it possible to use scanning and spectral 
apparatus in the visible range for the measurements. 


44498 Possible use of 10.6-. holograms for plasma diagnostics. 
Barkhudarov, E.M.; Berezovskii, V.R.; Gelashvili, G.V.; Taktakish- 
vili, M.I.; Chelidze, T.Y.; Chichinadze, V.V. Sov. Tech. Phys. Lett. 
(Engl. Transl.); 2: No. 12, 425-427(Dec 1976). 

Pulsed IR holography was used in plasma diagnostic work. 
The holograms were produced with a CO: Goer and recorded on Bi 
thin films.(AIP) 


44499 Pearce calculation of radial profiles in an axisymmetric 
plasma. Ostrovskaya, G.V. (A. F. Ioffe Physicotechnical Institute, 
Academy of Sciences of the USSR, Leningrad). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 21: No. 12, 1494-1497(Dec 1976). 

The accuracy with which the radial profiles of properties are 
determined through numerical solution of the integral Abel equation 
by the Pearce method is studied. The amplification of an error in the 
initial data is studied through numerical simulations. The errors of 
the various methods used to solve the Abel equation are compared. 
When an appropriate smoothing procedure is used the Pearce 
method is as accurate as the other methods for calculating radial 
profiles, but these other methods are much more complicated. 


44500 Measurement of width and shift of rare gas lines emitted 
from a shock-tube plasma. Klein, P.; Meiners, D. (Duesseldorf Univ. 
(Germany, F.R.). Physikalisches Inst. 1). J. Quant. Spectrosc. Radiat. 
Transfer; 17: No. 2, 197-203(Feb 1977). 

In a diaphragm shock-tube, Ar, Kr and Xe plasmas were 
generated with equilibrium temperatures of 8,000 to 12,000 K. The 
electron densities were measured with a two-wavelength interfero- 
meter and varied from 4 x 10'* to 1.4 x 10'7 cm~*. Emission profiles 
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of spectral lines were recorded with a polychromator setup in 1 ps 
intervals using a fast data a paye = system. Width w and shift d 
turned out to be proportional to electron density Nsub(e) for the 
observed lines. Stark broadening parameters w/Nsub(e) and d/ 
Nsub(e) are presented for 3 Ar(I), 4 Kr(I) and 5 Xe(I) lines in the 
visible region of the spectrum. 


Analysis of the intensities of resonance line satellites of H- 
like ions in laser plasma. Boiko, V.A.; Pikuz, S.A.; Safronova, U.L; 
Faenov, A.Y. (P. N. Lebedev Physics Institute, Academy of Sci- 
ences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 3, 333-336(Mar 1977). 

An analysis was made of the intensities of satellites of the L/ 
sub b/ resonance doublet of H-like ions with nuclear charges in the 
range Z=12—16, corresponding to transitions from autoionizing 
doubly excited levels of He-like ions. Consideration of transitions of 
the 1s2l’—212I’ and 1s3l’'—213l’ types made it possible to integrate 
completely the spectrum of a laser plasma formed when the power 
density of the heating radiation was q~ 10'* W/cm”. The agreement 
between the theory and experiment was good, with the exception of 
the intensity of the A=8.5305 A line in the Mg spectrum. 


44502 Parameters of calcium and titanium plasmas obtained 
using different focusing geometries of laser radiation. Ilyukhin, A.A.; 
Peregudov, G.V.; Ragozin, E.N. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 7: No. 3, 336-339(Mar 1977). 

A comparative study was made of the far vacuum ultraviolet 
spectra of calcium and titanium plasmas obtained by point, circular, 
and linear focusing of laser radiation on a plane target. The titanium 
spectra were obtained with a spatial resolution along the normal to 
the target. The relative intensities of 2s2p/sup n*'/—2s?2p/sup n/ 
transitions in ions isoelectronic with the F, O, N, and C atoms were 
used to determine the ion composition and ionization temperature T/ 
sub Z/. The concentration of the Ne-like ions was found by extrapo- 
lation. The ion composition of the titanium plasmas was determined 
as a function of the distance to the target. When linear focusing was 
used, the plasma radiation was restricted to a region much lower in 
height than in the point and circular focusing cases. 


44503 Composite x-ray pinholes for time-resolved microphoto- 
graphy of laser compressed targets. Attwood, D.T.; Weinstein, B.W.; 
Wuerker, R.F. (University of California, Lawrence Livermore Lab- 
oratory, Livermore, California 94550). Appl. Opt.; 16: No. 5, 1253- 
1259(May 1977). 

Composite x-ray pinholes having dichroic properties are pre- 
sented. These pinholes permit both x-ray imaging and visible align- 
ment with micron accuracy by presenting different apparent aper- 
tures in these widely disparate regions of the spectrum. Their use is 
mandatory in certain applications in which the x-ray detection 
consists of a limited number of resolvable elements whose use one 
wishes to maximize. Mating the pinhole camera with an x-ray 
streaking camera is described, along with experiments which spatial- 
ly and temporally resolve the implosion of laser irradiated targets. 


44504 High-energy ions from a Nd-laser-produced plasma. De- 
coste, R.; Ripin, B.H. (University of Maryland, College Park, Mary- 
land 20740). Appl. Phys. Lett.; 31: No. 2, 68-70(15 Jul 1977). 

Measurements of the asymptotic energy distribution of the 
different high-energy ion species at Nd-laser irradiance 10'*—10** 
W/cm? on a CHe planar target are presented and the acceleration 
mechanism of these high-energy ions is discussed. Multipeak struc- 
ture between 10 and 100 keV is observed on the H* ion distribution. 
A disproportionate number of H* ions with E/Z higher than the 
C*/sup z/ ions is also observed. 


PLASMA KINETICS - GENERAL 


44505 (CEA-R—4807) Plasma Focus. Bernard, A.; Jolas, A.; 
Garconnet, J.P.; de Mascureau, J.; Nazet, C.; Coudeville, A.; Bekiar- 
ian, A. (CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France)). Jan 1977. 104p. (In French). Dep. NTIS (US 
Sales Only), PC A06/MF AO1. 

The present report is the edition of the lectures given in a 
conference on the Focus experiment held at the Centre d’etudes de 
Limeil, on Oct. 1975. After a survey of the early laboratories one 
will find the main results obtained in Limeil concerning interfero- 
metry, laser scattering, electric and magnetic-measurements, X-ray 
and neutron emission and also the possible use of explosive current 
generators instead of capacitor banks at high energy levels. The 
principal lines of future research are given in the conclusion. 


44506 (EUR-CEA-FC—866) Response of confined plasmas to 
injection of matter. Cissoko, G.; Papoular, R. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Dec 1976. 
33p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 
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The dynamics of ture, magnetically confined 
deni meme daan a aaten of o eentiaee rating 
classical friction between ions . the same, as well as different, 
atomic species. Anomalous diffusion is represented in the general 
flux expression by a phenomenological, additive term, proportional 
to the density of the species co ered. It is shown that the proper 
choice of a single, empirical, diffusion coefficient, common to — ~ 
species, allows this model to reproduce, at least qualitatively, 
of the gross, and some of the finer, features of the density be! viowt, 
already observed, or suspected, in experiments involving injection of 
matter into plasma vessels: possibility of a steady-state, density and 
flux profiles, particle life-time, o— ae ee time, differ- 
ence in behaviour of ions of low and high charge numbers, velocity 
and range of penetration of injected impurity atoms, and rejection of 
one impurity upon injection of another. Quantitative information is 
delivered by a numerical code arbitrary temperature, 
current and magnetic field profiles as input data. 


(FRNC-TH—672) Production and confinement of nega- 
tive ions in low pressure hydrogen discharge. Nicolopoulou, E. (Paris- 
11 Univ., 91 - Orsay yore a 188p. (In French). Dep. NTIS 
(US Sales Only), PC A09/MF 

Thesis. 

The principal processes of formation and loss of negative ions 
in low pressure electronegative gas plasmas are analyzed and the 
various results obtained for the cross sections of such processes in 
the case of hydrogen are discussed. The mechanism of the negative 
ion confinement in these plasma; is clarified. The reaction rate 
corresponding to a maxwellian electron distribution is calculated for 
= electron collision processes, and a theoretical model describing 

uilibrium of the processes of formation and loss of H™ ions in 
> = plasma is presented. The model allows the changes in the 
negative ions density to be predicted as a function of the plasma 
density, gas pressure and electron temperature. The experimental 
values obtained are compared to the predictions of the theoretical 
model. Trials for proving the role of a badly known mechanism of 
— ion production from positive ion beam injection are pre- 
sented. 


44508 (TRITA-EPP—76-10) Measurements of electron energy 
distributions in front of and behind a sheath. An- 


stationary 
dersson, D. (SEE CODE- 6140530 vs Tekniska Hoegskolan, 


Stockholm (Sweden). Institutionen foer Elektronfysik). Tal 1976. 
20p. ~ NTIS (US Sales Only), PC A02/MF A0O1. 

lectron energy distributions have been measured in front of 
and behind a stationary plasma sheath in a low pressure mercury 
discharge. The sheath appears at a constriction of the discharge tube. 
The measurements have been done with a spheric probe, using the 
second-derivative method, and the results show that the energy 
distribution on the anode side of the sheath is a sum of a maxwellian 
part and an accelerated distribution. Near the sheath the accelerated 
electrons suffice to carry the discharge current, but far from it the 
current is carried by an anisotropy in the thermal part of the 
distribution function. A simple comparison is made with distribution 
functions calculated under different assumptions. The cross-sections 
for electron-neutral and Coulomb collisions are not sufficient to 
account for the damping of the accelerated population along the 
tube, suggesiing that a plasma instability must be present. 


44509 (UPTEC—7669) Electron energy distribution in a , oo. 
discharge sustained 


pressure gas by a an coms electron beam. 
Tendler, M.B. “(Oppeaia niv. (Sweten)). Se Sep 1976. 22p. Dep. NTIS 
(US Sales Only), PC A02, MF A01. 

The electron energy ‘istribution in a high pressure molecular 
- discharge sustained by a hizh current electron beam is calculated 
or the electron energies st y exceeding the ionization energy. 
The consideration is valid also for the non-uniform local distribution 
in velocity space. An approximate analytical solution is carried out, 
and the expression for the integrated distribution function 
F(V)= f sub(V)f(V (bar),r(bar))dO ~ is : ov. Using this function 
the number of ionizations is calculated three-body recom- 
bination as the main loss mechanism. The be cnenl energy deposited 
in the gas mixture is calculated compared with ex) tal results. 
The agreement is found to be reasonable, which emphasizes the 
necessity of the kinetic approach. 


44510 Report on the Italian fusion research program 1973. Brun- 
elli, F.; Engelmann, F. Comments Plasma Phys. Controlled Fusion; 2: 
No. 1, 33-36(1974). 

An outline is presented of the Italian fusion theoretical and 
experimental research program being carried out at CNEN-Euratom 
in Frascati, CNR-Euratom in Milan, and CNR-Euratom in Padua. 


44511 Was ist (What is a plasma). Mierdel, G. Koeln, 
Germany. F.R.; Aulis Verl. (1974). 152p. (In German). 

With figs., tabs. and refs. 

To study this book, written in an intuitive and easily compre- 
hensive manner including many illustrations, presumes the knowl- 
edge of highschool level. A review of the three classical physical 
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conditions is given and the following topics are discussed: a) struc- 
ture of gases kinetic theory, b) foundations of appmet amy 2 
production of a plasma, d) behaviour of a plasma in a went tm 

c) oscillations and plasma-waves, f) plasma-di tech- 
nical applications in light- technology, for py nae development of high 
temperature heat-sources and in energy-technology (transformation 
and control of electric power, MHD-generator, thermonuclear reac- 
= are discussed and literature is given for completion and further 
studies. 


44512 Structure of compression region in a magnetoplasma com- 
pressor. Kovrov, P.E.; Morozov, A.I. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 
21: No. A, 1483-1487(Dec 1976). 
A small-scale structure is detected in the region of the com- 
pe of the plasma stream emerging from a lasma 
yy r. This structure typically rsists ~ 10-7 sec. There are 
fine filamentary formations ("pinches") in which the density is much 
higher than the typical density in the stream. 


44513 Energydistribution of a relativistic electron beam after 
interaction with a plasma. de Haan, P.H. (Stichting voor Fundamen- 
teel Onderzoek der Materie, Amsterdam (Netherlands). Instituut 
voor Atoom en Molecuulfysica). Ned. Tijdschr. Natuurkd.; B43: No. 
7, 39(31 Mar 1977). (In Dutch). 

From Spring meeting Dutch Physical Society (NNV); Am- 
sterdam, Netherlands (14 Apr 1977). 

Published in summary form only. 


PLASMA KINETICS - EXPERIMENTAL 


44514 Collisional de-excitation of metastable levels and the inten- 
sities of the resonance doublet components of hydrogenlike ions in a 
laser plasma. Beigman, I.L.; Boiko, V.A.; Pikuz, S.A.; Faenov, A.Y. 
(P. N. Lebedev Physics Institute, USSR Academy of Sciences). Sov. 
Phys. - JETP (Engl. Transl.); 44: No. 3, 511-515( 1976). 

De-excitation of the 2s metastable level of hydrogenlike ions 
by collisions between the ions and charged particles is considered. 
The measurement of the relative intensities of the fine-structure 
components of hydrogenlike ions in a laser plasma is described. The 
experimental data can be explained —— by taking into 
account de-excitation of the 2s level and assuming that the plasma is 
optically thick relative to the resonance line. 


44515 Neutralization of the space charge and magnetic field of a 
relativistic electron beam upon injection into a plasma in a homogen- 
eous magnetic field. Krementsov, V.I.; Strelkov, P.S.; Shkvarunets, 
A.G. (P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 519- 
523(Nov 1976). 

The neutralization of the space charge and magnetic field of a 
beam upon injection into a plasma has been studied experimentally. 
The charge neutralization results primarily from the return current 
induced by the beam in the plasma. A simple model eee the 
dependence of the return current on the plasma density is — 

The maximum beam current which can be transported by the system 
depends on the ep density and on the associated degree of 
neutralization of the beam space charge. 


44516 Operating modes of magnetop! compressor. II. Vino- 
radova, A.K.; Morozov, A.I. Sov. Phys. - MTech Phys. (Engl. Transl.); 
51: No. 12, 1479-1482(Dec 1976). 

A “pinch” description of the flow is derived for regime B of 
the operation of a magnetoplasma compressor. The derivation is 
based on the two-fluid dissipationless model in the approximation of 
a slowly varying stream. The potential and current distributions of 
the theoretical models are compared with experiment. 


44517 Beam—plasma discharge in metal vapor. Saenko, V.A.; 
Vladimirov, A.I. (Institute of Nuclear Research, Academy of Sci- 
ences of the Ukrainian SSR, Kiev). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 21: No. 12, 1491-1494(Dec 1976). 

The conditions for the ignition of a beam—plasma discharge 
are studied for the case in which the ng medium is evaporated 
and ionized by the same electron beam e working medium is 
placed in the electron collector or inserted, in the form of a rod, into 
the ionization chamber, in the direction perpendicular to the electron 
beam, which oscillates along the magnetic field. The conditions 
under which the discharge is stable are determined, and the rate of 
consumption of the working materials is determined. Beams of Cd, 
Zn, C, Mo, and W ions with a current of 0.4—5 mA are extracted 
from the discharge in the direction across the magnetic field. 


44518 Proposal for measuring the local ion distribution function 
and the neutral-density profile in toroidal plasmas. Brusati, M. (Prin- 
ceton Univ., N.J. (USA). Plasma Physics Lab.). Nuc. Fusion; 17: 
No. 1, 144-147(1977). 

Letter-to-the-editor. 
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44519 Experiments using intense pulsed particle beams (1MVolt, 
1MAmp, 0.1:s). Hopman, H.J. (Stichting voor Fundamenteel Onder- 
zoek der Materie, Amsterdan: (Netherlands). Instituut voor Atoom 
en Molecuulfysica). Ned. Tijdschr. Natuurkd.; B43: No. 7, 39(31 Mar 
1977). (In Dutch). 

From Spring meeting Dutch Physical Society (NNV); Am- 
sterdam, Netherlands (14 Apr 1977). 

Published in summary form only. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 44539 


44520 (CONF-760935—P1, pp 293-302) MHD equilibria for 
plasmas in a Tokamak Engineering Test Reactor (TETR). Yang, T.F.; 
Conn, R.W.; Emmert, G.A. 1976. 

From 2. topical —o on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The Wisconsin Fusion Design Group is developing a concep- 
tual design of a Tokamak Engineering Test Reactor TR). The 
machine operates in the two-component, beam-driven mode and is 
designed to produce a high time-averaged neutron wall loading 
(greater than or equal to 1 MW/m?) for materials testing and blanket 
studies. In order to achieve this wall loading in a reasonable size 
device, it is necessary to make the plasma vertically elongated with 
high poloidal beta and plasma shape factor. Engineering constraints 
are that the coils be far from the plasma and that there be sufficient 
access to the sample test area. A series of MHD calculations illus- 
trate that it is difficult to satisfy these constraints simultaneously 
because the external vertical field acquires the wrong curvature for 
vertical stability of the plasma column. However, this problem can 
be circumvented by introducing a feedback stabilization system for 
the vertical displacement. The plasma design chosen for TETR has a 
current of 2.52 MA, a major radius of 3.25 m, and an on-axis 
magnetic field of 42 kG. The — B/sub theta/ is 3.8 and q is 2.5 
at the plasma edge. The half-width is 0.6 m and the half-height is 
1.20 m. 


44521 (EUR-CEA-FC—854) Correlated tors and aver- 
age trajectories in turbulent plasmas. Misguich, J.H.; Balescu, R. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee; CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
ao Nov 1976. 63p. Dep. NTIS (US Sales Only), PC A03/ 
F AOl. 

Average trajectories are systematically studied in the kinetic 
limit of long times and the weak coupling approximation in order to 
deduce, namely, the asymptotic behaviour of spatial and velocity 
diffusion processes. Forward and backward evolutions in time are 
considered, as well as individual and correlated trajectories. This 
allows to prove the equivalence between the weak coupling approxi- 
mation used in the promnaeeee formalism of plasma turbulence with 
the DUPREE-WEINSTOCK approximation of the truncated cumu- 
lant expansion. It is proved that the turbulent propagator previously 
calculated represents a double cumulant expansion in the positions 
and velocities, along with the crossed term usually neglected. For 
correlated trajectories, analogous results are derived. An important 
point concerns the spatial relative diffusion associated with the 
correlated binary propagator (appearing in the kinetic theory of 
turbulent correlations and ‘clump’ effects). This correlated propaga- 
tor is calculated here for the first time. The result obtained for spatial 
diffusion differs from DUPREE'’s result. This point will be proved in 
another paper to strongly modify the order of magnitude of the 
spatial dimension of clumps. 


44522 (PPPL—1335) Monte Carlo algorithm for calculating neu- 
tral gas transport in plasmas. Hughes, M.H.; Post, D.E. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Mar 1977. Contract EY- 
76-C-02-3073. 24p. Dep. NTIS, PC A02/MF AOI. 

A Monte Carlo treatment of neutral gas transport is de- 
scribed. The model is implemented in a code which is sufficiently 
fast and compact to be incorporated as part of a radial diffusion 
code. Models for backscattering and sputtering at surfaces are in- 
cluded as options. 


44523 Macroscopic view on transport in toroidal geometry. Bor- 
natici, M. (Calabria Univ., Cosenza (Italy)); Engelmann, F.; Nocen- 
tini, A. Comments Plasma Phys. Controlled Fusion; 2: No. 4, 109- 
118(Apr 1976). 

The theory of radial particle transport in a toroidally confined 
thermonuclear plasma and the existence of a bootstrap current 
parallel to the magnetic field are examined. 


44524 Decay of the initial density discontinuity in the hydrodyna- 
mics of a collisionless plasma. Meshcherkin, A.P. (Institute for Phys- 
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ical Problems, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 3, 536-542(Sep 1976). 

The problem is considered of the decay of the initial density 
and velocity discontinuity in a plasma with cold ions and hot 
electrons. It is shown that the equations of two-stream hydrodyna- 
mics should be used to describe the evolution of such a discontinuity. 
The region of initial values of the plasma parameters, u/sub -/—u/ 
sub +/ and N/sub -//N/sub +/ is found in which the self-similar 
solutions obtained are applicable. The stability of the resultant solu- 
tions is investigated. 


44525 Entrainment of weakly ionized plasma by rotating electro- 
magnetic field. Sidorov, V.P.; Minenko, V.P.; Soldatenkov, T.R. 
(Physicotechnical Institute, Sukhumi). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 6, 543-547(Nov 1976). 

A theory is developed for a partially ionized plasma confined 
by the walls of a cylinder and rotated by an rf field. The steady-state 
profiles of the electron, ion, and atom velocities are found, with 
viscosity being taken into account. The electron component is drawn 
into the rotation by a nonlinear interaction of the field with the 
plasma, while the heavy particles are swept along by the electron 
wind. In a sufficiently dense plasma, in which the mean free paths of 
the electrons, ions, and atoms are small in comparison with the 
cylinder radius, the ions and atoms are efficiently entrained in the 
rotation. The neutral component lags behind the ion component only 
very slightly. The radial profiles of the densities and the correspond- 
ing rf currents in the external circuit are found. 


44526 Fluctuations in plasma with Lorentzian velocity distribu- 
tion. Kosachev, V.V. (Moscow Engineering Physics Institute). Sov. 
J. Plasma Phys. (Engl. Transl.); 2: No. 6, 548-552(Nov 1976). 

The basic properties of an electron plasma with a Lorentzian 
velocity distribution are derived. This model yields simple analytic 
expressions for various characteristics of the field oscillations. The 
equations found for certain properties (the energy of the Coulomb 
interaction and the charge-density correlations) are the same as the 
corresponding equations for the case of a Maxwell distribution, 
while the equations for other properties (e.g., the dielectric constant) 
are simpler. The oscillation growth rates are calculated for the case 
in which there is a low-density electron beam, also having a Lorent- 
zian velocity distribution, in the plasma. The equations show that the 
so-called resonance oscillations are the most unstables; the threshold 
growth rate for these oscillations is the same as the corresponding 
Maxwell rate. Oscillations near the stability boundary of a beam or 
arbitrary density are examined in several particular cases. 


44527 Equilibrium and stability of the |1=2 stellarator without 
longitudinal current. Lortz, D.; Nuehrenberg, J. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). Nucl. 
Fusion; 17: No. 1, 125-133(1977). 

The expansion of the 1=2 stellarator magnetohydrostatic 
equilibrium around its circular magnetic axis is reconsidered. All 
parameters occurring up to third order in the distance from the 
magnetic axis are kept finite. Equilibrium and stability plasma 8 
estimates are calculated in connection with a discussion of stagnation 
points occurring in the third-order flux surfaces. Results for the case 
without toroidal current are: irrespective of the five parameters 
describing this type of stellarator, there are universal bounds for the 
B estimates of 0.66% and 0.22% for the necessary and the sufficient 
stability criterion, respectively. 


44528 Neoclassical diffusion in traps with a helical magnetic axis. 
Nemov, V.V. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). Nucl. Fusion; 17: No. 1, 101-108(1977). 

Particle and heat diffusion fluxes due to toroidal drift of 
bananas in helical solenoids, i.e. solenoids wound around a circular 
torus, are discussed. Particle collision frequency ranges, in which the 
effective trapped-particle collision frequency is lower than the in- 
verse trapped-particle period of oscillation between the magnetic 
mirrors, but higher than the frequency of banana precession around 
the magnetic axis, are considered. It is shown that for this regime the 
diffusion coefficients in helical solenoids may be greater than those 
in a three-turn stellarator, but smaller than those in stellarator-type 
traps with a helical magnetic axis produced by the magnetic fields of 
the helical windings. 


44529 Magnetohydrodynamic equilibria in a straight magnetic 
quadrupole field. Papaloizou, J.C.B.; Rebelo, I.; Field, J.J.; Thomas, 
C.L.; Haas, F.A. (UKAEA Research Group, Abingdon. Culham 
Lab.). Nucl. Fusion; 17: No. 1, 33-46(1977). 

A straight, uniform-current, elliptic-cross-section plasma 
maintained in equilibrium by a quadrupole field is studied. Asymp- 
totic analysis is used to show the existence of an ‘infinity’ of 
bifurcation points. Numerical investigation confirms the analysis and 
yields examples of m= 2(elliptical), m=3 (‘pear-shaped’), and m=4 
configurations. Further analysis shows the possibility of multi-col- 
umnar equilibria. The role of constraints with respect to elliptic 
equilibria is discussed. 
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44530 Comment on the ambipolarity paradox in toroidal diffu- 
sion. Rolland, P. (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Service Ionique Generale). Nucl. 
Fusion; 17: No. 1, 137-140(1977). 

Letter-to-the-editor. 


44531 Diffusion in tokamaks with impurities in the Pfirsch- 
Schlueter regime. Samain, A.; Werkoff, F. (Association Euratom- 
CEA sur la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Nucl. Fusion; 17: No. 1, 53-64(1977). 

The transport in tokamaks due to collisions between impurity 
ions in the Pfirsch-Schlueter regime and light ions is considered. The 
diffusion coefficients for the particles have a Pfirsch-Schlueter-like 
structure for all the regimes of light ions. They experience, however, 
a transition from a set of values (A) to a different set of values (B), 
when the quantity vsub(thl)tausub(Dl)tausub(MI)(qR)~? varies 
through a value of the order unity. (vsub(thl) and tausub(D)), 
tausub(MI) are the thermal velocity and the relaxation times for 
deflection and Maxwellization of light ions, respectively.) The values 
(A) (applicable, in particular, when the light ions are in the banana 
and plateau regimes) allow, in principle, plasma purification by the 
ion temperature gradient. 


44532 Coherent transport in a strongly unstable plasma. Sato, T. 
(Tokyo Univ. (Japan)). Comments Plasma Phys. Controlled Fusion; 2: 
No. 6, 185-195(Jan 1977). 

The theory of coherent transport of plasma particles in a 
strongly unstable plasma across a magnetic field is discussed. 


44533 Method of computational magnetohydrodynamics defining 
stable Scyllac equilibria. Betancourt, O.; Garabedian, P. (New York 
Univ., NY). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 2, 393-397(Feb 
1977). 

A computer code has been developed for the numerical 
calculation of sharp boundary equilibria of a toroidal plasma with 
diffuse pressure profile. This generalizes earlier work that was done 
separately on the sharp boundary and diffuse models, and it allows 
for large amplitude distortions of the plasma in three-dimensional 

. By running the code, equilibria that are stable to the so-called 
m = 1, k = 0 mode have been found for Scyllac, which is a high 
beta toroidal confinement device of very large aspect ratio. 


44534 Quantum mechanics of charged particles near a plasma 
surface. Barton, G. (Sussex Univ., Brighton (UK). School of Math- 
ematical and Physical Sciences). J. Phys., A (London); 10: No. 4, 601- 
612(Apr 1977). 

The interaction between a quantized model of a semi-infinite 
io and a charged non-relativistic particle outside it, allowing 
ully for relativistic retardation in the electromagnetic field is consid- 
ered. The choice of gauge, which in the past has occasioned difficul- 
ty and imprecision, is elucidated. The Hamiltonian is written down 
in the strict Coulomb gauge having div A = 0 everywhere. It is then 
transformed canonically to a more popular gauge where div A has a 
delta-function singularity on the interface, and where the scalar 
potential is zero in absence of the particle. The effective interaction 
(‘dynamic image potential’) is evaluated to second order in upsilon/ 
wsub(p)Z but exactly in wsub(p)Z/c; (upsilon is the — velocity, 
Z is distance to interface, wsub(p) is the plasma frequency). This 
complements the standard non-relativistic results which hold to all 
orders in upsilon/wsub(p)Z but only in the limit wsub(p)Z/c tends to 
0. Contrary to some suggestions, the dominant interaction (when 
wsub(p)Z/c <= | and upsilon/c << 1) is just the image potential - 
e*/4Z; the leading corrections to this are given. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 44177 


44535 Report of the working group on stimulated backscatter. 
Sagdeev, R.Z.; Forslund, D.; Galeev, A. (International Centre for 
Theoretical Physics, Trieste (Italy)). Comments Plasma Phys. Con- 
trolled Fusion; 2: No. 3, 97-107(Feb 1976). 

The linear and nonlinear mechanisms for stabilizing stimulat- 
ed Brillouin scattering in laser irradiated plasma are discussed. 
Although in general, strong back and/or side scattering is expected 
to occur, the possibility of enhanced absorption from multiple side 
scattering is considered. The application of theory to experiment is 
also discussed. 


44536 Laser start-up system for magnetic mirror fusion. Frank, 
A.M.; Thomas, S.R.; Denhoy, B.S.; Chargin, A.K. (University of 
California, Lawrence Livermore Laboratory, Livermore, California 
94550). Appl. Opt.; 16: No. 5, 1243-1252(May 1977). 

A CO: laser system has been developed at the Lawrence 
Livermore Laboratory to provide hot start-up plasmas for magnetic 
mirror fusion experiments. It can irradiate a frozen ammonia pellet 
with a laser power density in excess of 10'* W/cm? in a 50-nsec 
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pulse. The system uses commercially available lasers. Optical com- 
ponents were fabricated both by direct machining and by standard 
techniques. The technologies used are directly applicable to reactor- 
scale systems. 


44537 Doubly excited autoionization resonances in the absorption 
spectrum of Li* formed in a laser-produced plasma. Carroll, P.K.; 
Kennedy, E.T. (Physics Department, University College Dublin, 
Dublin, Ireland). Phys. Rev. Lett.; 38: No. 19, 1068-1071(9 May 1977). 

In a technique using a continuum generated by focusing a 
laser beam on a target of high atomic number, the spatially resolved 
absorption spectrum of Li* formed in a second laser-produced 
plasma was studied from 200 to 50 A. The doubly excited reson- 
ances, 1s? ,S-2snp 'P, as well as the principal series and its adjoining 
photoionization continuum were observed. The Fano parameters, q 
and I, of the 2s2p 'P were derived from the absorption profile. 
Comparison is made with theory. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 44467, 44469, 44553 


(CONF-760935—P1, pp 333-342) Nonlinear temperature- 
density stability in tokamak reactors operating on the D-T cycle. 
— W.L.; Kastenberg, W.E. (Univ. of California, Los Angeles). 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 _ 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The stability properties of the equations governing the behav- 
ior of the plasma are studied utilizing some nonlinear techniques 
originally used in nuclear fission and chemical reactor kinetics. 


44539 (COO—2714-3) Microinstabilitie: in complex magnetic 
field geometries and high-8 sheared sheath structure. Progress report, 
March 1, 1976—February 28, 1977. Bakshi, P.; Kalman, G. (Boston 
Coll., Chestnut Hill, Mass. (USA)). Feb 1977. Contract EY-76-S-02- 
2714. 19p. Dep. NTIS, PC A02/MF AO1. 

new approach for the solution of the Vlasov equation for 
complex magnetic field geometries and for the determination of 
ensuing stability criteria for microinstabilities has been developed 
further by estimation of various parameters in the contexts of Toka- 
mak and Tormac regimes, by carrying out analytically the averaging 
over the fast cyclotron motion to obtain a compact expression for 
the dispersion equation, and by considering the ensuing results for 
stability of the drift wave in various parameter domains. The study 
of high-8, high shear plasma sheath structures has continued both 
analytically and through computation work. Results in the Vlasov- 
fluid model for simple ion distribution functions indicate a relation 
for maximum shear the sheath can support for a given 8. The effect 
of the rotation of the main plasma on the sheath structure, the 
coupling of the main plasma to the sheath and its rotational damping, 
and the formation of a viscous boundary layer between the sheath 
and the plasma have been investigated. 


44540 Linear parametric instabilities in inhomogeneous plasmas. 
Kaw, P.; White, R.; Pesme, D.; Rosenbluth, M.; Laval, G.; Varma, 
R.; Huff, R. Comments Plasma Phys. Controlled Fusion; 21: No. 1, 11- 
20(1974). 

Iwo problems connected with linear theory of parametric 
instabilities in plasmas are discussed: the criteria for absolute instabil- 
ities in inhomogeneous plasmas and the effect of background random 
density fluctuations on parametric interactions. 


44541 Plasma turbulence near the lower-hybrid resonance. Stur- 
man, V.I. (Institute for Automation and Electrometry, Siberian 
Division, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 2, 322-329(Aug 1976). 

We study non-linear processes in the pe wee! range close to 
the lower hybrid frequency /sub L/. For sufficiently short-wave- 
length oscillations (kv/sub T i/very-much-greater-thanw/sub H i/) 
the main one of those is, for a wide temperature range, T/sub e/ 
Se a i/, induced scattering by electrons. 

e study the non-linear stage of the parametric instability in the 


frequency range wapproximately-greater-thanw/sub L/. We show 
that if one is just above criticality plasma wave turbulence becomes 
strong. We obtain the equations describing the strongly non-linear 
regime. We study their properties. 


44542 Resistive internal kink modes. Coppi, B.; Galvao, R.; 
Pellat, R.; Rosenbluth, M.; Rutherford, P. Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 6, 533-535(Nov 1976). 

For realistic parameters of magnetically confirmed plasmas 
the growth rates on inferred kink modes, resulting from the effects 
of finite electrical resistivity, can be considerably larger than those 
evaluated from the idealized MHD theory. In addition, magnetic 
field lines can reconnect and produce configurations with magnetic 
islands. 
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44543 Double parametric instability in magnetized plasma. Galin, 
E. (Academia R.S.R., Bucharest (Romania). Institutul de Fizica). 
Plasma Phys.; 18: No. 12, 975-977(Dec 1976). 

The possibility of reducing the threshold of the low-frequen- 
cy parametric instability in a magnetized plasma by means of the 
double parametric resonance has been investigated. One finds that, 
beside the lowering of the instability threshold for y << 2 (already 
reported for an unmagnetized plasma) an important reduction of the 
threshold - with a corresponding increase in the instability increment 
- results for a magnetized plasma for y << 2. 


44544 Study of the MHD spectrum of an elliptic plasma column. 
Chance, M.S.; Greene, J.M.; Grimm, R.C.; Johnson, J.L. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 17: No. 1, 65- 
83(1977). 

The MHD spectrum associated with small perturbations 
about an analytic equilibrium is determined for a configuration with 
magnetic flux surfaces which are nested similar elliptic cylinders 
generated by a uniform axial current. Since the system is periodic, it 
models the essential features of a toroid. Both analytic and numerical 
techniques are used to investigate many properties of the modes, 
including the continuous shear Alfven and slow acoustic spectra as 
well as the discrete modes associated with fast magnetosonic waves, 
kinks, and instabilities where the interchange criterion is violated. In 
particular, the relationship between discrete and continuum modes is 
described both qualitatively and quantitatively, and it is shown how 
the unstable interchange modes emerge from the shear-Alfven 
branch of the spectrum. 


44545 Sheath broadening by the lower-hybrid-drift instability in 
post-implosion theta pinches. Liewer, P.C.; Davidson, R.C. (Mary- 
land Univ., College Park (USA). Dept. of Physics and Astronomy). 
Nucl. Fusion; 17: No. 1, 85-100(1977). 

Theoretical and numerical studies of anomalous transport due 
to the lower-hybrid-drift instability show that this mode can cause 
significant diffusion in post-implosion theta pinches where 
Tsub(i)much <Tsub(e) and the electron drift velocity is below the 
ion thermal speed. Numerical results show that the diffusion scales 
with the simple diffusion velocity Vsub(D) 
approximately(c 2 vsub(an)/wsub(pe)) [deltalnBsub(z)/deltax] =- 
(c*vsub(an)B/2w*sub(pe))[deltalnn/deltax], where vsub(an) is the 
anomalous collision frequency for the lower-hybrid-drift instability, 
estimated from quasilinear theory. (Here, Bsub(z) is the magnetic 
field, n is the density, and 8 =87nTsub(i)/B*sub(z) is the local value 
of beta.) Moreover, the time evolution of the sheath width in the 
numerical calculation agrees well with the simple theoretical esti- 
mate [Lsub{ny(t)/ Lsub(n)(t =0)]* = 1+ 4[Vsub(D)(t=0)/ 
Lsub(n)(t=0)]t, where Lsub(n)(t) is the density sheath width 
[Lsub(n)approximately equal to-(deltalnn/deltax)~']. This simple 
formula for lower-hybrid-drift sheath broadening is valid for 
0.5rsub(Li) < Lsub(n) <0.5(msub(i)/msub(e))sup(1/2)rsub(Li), where 
rsub(Li) is the ion Larmor radius. 


44546 Finite-Larmor-radius stabilization of the m=2 instability 

in the Isar T1-B high-beta stellarator. Neuhauser, J.; Kaufmann, M.; 

Roehr, H.; Schramm, G. (Max-Planck-Institut fuer Plasmaphysik, 

ion (Germany, F.R.)). Nucl. Fusion; 17: No. 1, 3- 
1(1977). 

The m=2 mode stability is investigated in the ISAR T1-B 
toroidal high-beta stellarator (major diameter 2.7m, capacitor bank 
energy 0.5 or 1.5MJ) for a great variety of plasma parameters using 
deuterium filing gas (0.5<wsub(L)tausub(ii)<200; 0.1<rsub(L)/ 
a<0.35; wsub(L)=ion Larmor frequency; rsub(L)=ion Larmor 
radius; a=plasma radius; tausub(ii)=ion self-collision time). The ion 
mass dependence was checked by a small number of discharges with 
hydrogen. For rsub(L)/a<etasub(crit),etasub(crit)=0.14, fast-grow- 
ing m=2 modes were found, the limit etasub(crit) being essentially 
independent of the collision frequency within the accessible range 
(2 <approximatelywsub(L)tausub(ii) < approximately20). For 
rsub(L)/a<0.14 no fast-growing m=2 modes were observed, the 
plasma lifetime being limited by a m=1, k approximately 0 mode. 
The normalized growth rate, ysub(norm)=y/(Vsub(i)/a)=0.15+- 
0.05, (Vsub(i)=ion thermal speed) was about half the sharp bound- 
ary value and slightly higher than that calculated for a diffuse 
pressure profile. The experimentally determined minimum value of 
rsub(L)/a, for which the m=2 mode is stabilized, is by about a 
factor of three smaller than Freidberg’s estimation using a sharp- 
boundary Vlasov model. Advanced calculations in a sharp boundary 
model by Lewis and Turner deviate in the critical limit only by a 
factor of about 1.5 and recent results using a diffuse pressure profile 
by Herrnegger and Schneider and by Freidberg and Hewett agree 
quite well with the experimental data. 


44547 Trapped ion mode driven by ion magnetic drift resonance 
in a fat torus. Tagger, M. (Association Euratom-CEA sur la Fusion, 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee); Laval, G.; 
Pellat, R. (Ecole Polytechnique, 91 - Palaiseau (France)). Nucl. 
Fusion; 17: No. 1, 109-113(1977). 
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A study of the trapped ion instability in the real geometry of 
the large tokamaks leads to the consederation of a new branch of 
that instability, driven by a resonance with the magnetic drift of the 
particles, both in collisional and non-collisional regimes. 


44548 Observation of Stark broadening of helium in a turbulent 
plasma. Sanchez, A.; Bengtson, R.D. (Department of Physics and 
Fusion Research Center, The University of Texas at Austin, Austin, 
Texas 78712). Phys. Rev. Lett.; 38: No. 22, 1276-1279(30 May 1977). 

Measurements of the 2°P-4°D, 4°F transitions of neutral 
helium are carried out in a turbulent linear discharge plasma. The 
profiles indicate the existence of high-frequency frelds generated 
plasma instabilities that interact with atoms immersed in the plasma 
and give rise to quadratic Stark shifts of the allowed line and to 
second- and fourth-order plasma satellite transitions. A quantitative 
evaluation of these features indicates the existence of severe inconsis- 
tencies in present theoretical calculations. 


44549 Localized structures and anomalous dc resistivity. De- 
Groot, J.S.; Barnes, C.; Walstead, A.E.; Buneman, O. (Department 
of Applied Science, University of California at Davis, Davis, Cali- 
fornia 95616). Phys. Rev. Lett.; 38: No. 22, 1283-1286(30 May 1977). 

A new mechanism is presented for anomalous dc resistivity 
when the electron drift velocity is close to the electron thermal 
velocity and T/sub e/ very-much-greater-than T/sub i/. The turbu- 
lent plasma can break up into homogeneous essentially field-free 
regions (of width approximately-greater-than60A/sub e/) separated 
by ion density — (5n/sub i/ m) and potential jumps (eAphi/kT 
< or = 1) (double layers). dc resistivity results from the thermaliza- 
tion via an electron-electron two-stream instability of the energy 
gained by electrons accelerated over a potential jump. No runaway 
electrons are produced in this process. 


PLASMA WAVE PHENOMENA 


44550 (CEA-CR—10(Vol.2), pp 381-399) Nonlinear phenomena 
due to electron mass oscillation. Tsintsadze, N.L. (AN Gruzinskoj 
SSR, Tbilisi. Inst. Fiziki). 1976. 

From 3. international meeting on theoretical and experimental 
— of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The interaction of a powerful electromagnetic radiation with 
a plasma is investigated. two problems are discussed: modulation 
instability and formation of electric solitons of compression due to 
relativistic effects. 


44551 (EUR-CEA-FC—869) Nonlinear Landau effect in the 
case of an ‘electron plasma’ wave spectrum. Gervais, F. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee; Paris-11 
Univ., 91 - Orsay (France)). Dec 1976. 24ip. (In French). Dep. 
NTIS (US Sales Only), PC Al1/MF AOI. 
esis. 

A broad wave-band spectrum of ‘electron-plasma’ type inter- 
acting with an argon plasma column was a The plasma 
column is confined by a 1500Gauss magnetic field, the electron 
density is 5.10%el/cm* with an electron temperature of a few eV. 
The experimental conditions induce a relaxation dispersion prevent- 
ing any phenomenon of three wave resonance coupling. The spec- 
trum is shifted towards low frequencies; plasma noise waves, with 
frequencies below that of the injected spectrum, grow when the 
observation distance increases, or when the power injected in the 
spectrum becomes more important. A comparison of theoretical and 
experimental results is deduced from a numerical calculation of the 
terms of the equation of —s evolution (Vlasov-Poisson equa- 
tion) which takes account for initial conditions. A good agreement is 
obtained except for a very restricted zone where a four wave 
coupling appears. The theory predicts the creation of beating waves 
with a phase velocity equal to the group velocity of the spectrum 
waves. The property of spatial conservation of the plasmon flux is 
experimentally verified; the experimental limiting value of the weak 
turbulence a parameter corresponds to a power for which the linear 
growth of the —_— flux as a function of power stops. Another 
limiting value of a is obtained from the dispersion curve; both values 
coincide (0. approximately equal to 0.08). The study of the quasilin- 
ear relaxation of the distribution function gives: a term of resonance 
scattering at the phase velocity of the spectrum waves, one at their 
group velocity and a term giving the change in the adiabatic part of 
the distribution function. The leading term is the resonance term at 
the group velocity. 


44552 (PPPL—1339) Collisional damping of Langmuir waves in 
the collisionless limit. Auerbach, S.P. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Apr 1977. Contract EY-76-C-02-3073. 4ip. 
Dep. NTIS, PC A03/MF AO1. 





SEPT. 30, 1977 


Linear Langmuir wave damping by collisions is studied in the 
limit of collision frequency v approaching zero. In this limit, colli- 
sions are negligible, except in a region in velocity space, the bound- 
ary layer, centered about the phase velocity. If the ratio kappa = 
(collisional equilibration time in the boundary layer) : (Landau 
damping time) is small, the boundary layer width scales as v/sup '/3/ 
, and the perturbed distribution function scales as v/sup -'/3/. The 
damping rate is thus independent of v, although essentially all the 
damping occurs in the collision-dominated boundary layer. Solution 
of the Fokker-Planck equation shows that the damping rate is 
precisely the Landau (collisionless) rate. The damping rate is inde- 
pendent of kappa, although the boundary layer thickness is not. 


44553 (PPPL—1340) Excitation of drift waves by lower hybrid 
waves. Wong, K.L.; Bellan, P. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Mar 1977. Contract EY-76-C-02-3073. 2ip. Dep. 
NTIS, PC A02/MF AOI. 

The excitation of low frequency oscillations by lower hybrid 
waves at electric fields lower than the thresholds of other parametric 
decay processes is reported. The frequencies and wavelengths of 
these oscillations agree with the collisional drift wave dispersion 
relation. The excitation is localized deep inside the plasma density 
gradient. The excited drift waves change the density profile and the 
lower hybrid wave trajectory. 


44554 (UPTEC—7678) Electron oscillations of a collisionless 
plasma in a static electric field. Wahlberg, C. (Uppsala Univ. 
(Sweden)). Oct 1976. 26p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The influence of a static electric field on electron oscillations 
of (i) a cold beam of electrons and (ii) a hot non-drifting plasma is 
investigated. The importance of the relative strength of the field is 
emphasized. In the weak field limit the oscillations are adiabatic, 
manifested by the existence of adiabatic invariants, preservation of 
eigenmodes and absence of reflexion. If the field is strong, however, 
interesting new features, such as mutual coupling of eigenmodes and 
wave reflexion, appear. Possible stability properties of a monotonic 
electrostatic transition (shock, double layer) are also disc 


44555 Langmuir wave turbulence - condensation and collapse. 
Nishikawa, K. (Hiroshima Univ. (Japan)); Lee, Y.C.; Liu, C-.S. 
ae Plasma Phys. Controlled Fusion; 2: No. 2, 63-74(Nov 
1975). 


A description is given of condensation and collapse in long 
wavelength Langmuir wave turbulence and their effects. 


44556 Solitons, cavitons and strong Langmuir plasma turbulence. 
Tsytovich, V.N. (P.N. Lebedev Inst., Moscow (USSR)). Comments 
Plasma Phys. Controlled Fusion; 2: No. 4, 127-137(Apr 1976). 

The development of the theory of strong Langmuir plasma 
turbulence is reviewed and a dynamic and statistical approach to the 
problems involved with modulational disturbances are studied. Ques- 
tions are posed for further research. 


44557 Nonlinear saturation of hot beam-plasma_ instability. 
Sharma, A.S.; Buti, B. (Physical Research Lab., Ahmedabad 
(India)). Pramana; 6: No. 6, 329-342(Jun 1976). 

The wave-particle interactions in a beam-plasma system in the 

resence of finite but small thermal motions of the particles are 
investigat ed in the linear as well as nonlinear regime. During the 
linear growth, the thermal motions are found to have a stabilizing 
effect. The nonlinear evolution is studied by using the Perturbed 
Orbit Formalism. Due to the thermal motions the nonlinear satura- 
tion of growth is found to take place at a level lower than that of the 
cold case. A detailed study of the energy balance shows that 
nonresonant particles pick up a bigger fraction of the energy lost by 
t he streaming motion of the beam, thus leading to more efficient 
‘heating’. 
44558 Theory of wave energy in a plasma. Ishida, A. (Hiroshima 
Univ. (Japan). Faculty of Science). Nippon Seirigaku Zasshi; 41: No. 
1, 292-299(Jul 1976). 

A general theory of wave energy in a plasma is developed in 
terms of a linear response of the field intensity to an externally 
applied infinitesimal disturbance. The theory is applicable to any 
situations, including the case when the conventional definition be- 
comes invalid. An external disturbance can cause both frequency 
shift and amplitude change of the wave, and the sign of the wave 
energy in general depends on their relative importance and hence on 
the external disturbance. This feature is illustrated for the case of a 
cold-electron and cold-beam system. For the case when the dielec- 
tric function has a small anti-hermitian part, the conventional defini- 
tion of the wave energy is recovered except for a special case where 
the frequency shift predominates over the amplitude change. 


44559 Instability of coherent ion acoustic wave in a phonon gas. 
Kono, M.; Yajima, N. (Kyushu Univ., Fukuoka (Japan). Research 
Inst. for Applied Mechanics). Nippon Seirigaku Zasshi; 41: No. 1, 
272-280(Jul 1976). 
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The ion-acoustic wave propagation in a field of randomly 
excited low-frequency waves (phonon gas) is investigated, by obtain- 
ing the linear response function of plasmas in a turbulent phonon 
state. The turbulent phonons have an influence on the propagation of 
the coherent wave, to lead a decreased phase velocity. The coherent 
wave becomes unstable due to the resonant coupling with the beat 
wave of turbulent phonons. As the result of the instability, the 
coherent wave with long wavelength piles up in a plasma with 
turbulent phonons. The results qualitatively agree with the recent 
experiment. 


44560 Kinetic equations for sound and Alfven waves in a plasma 
with random inhomogeneities. Tamoikin, V.V.; Fainshtein, S.M. 
(Gor’kii Radiophysics Research Institute). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 2, 279-281(Aug 1976). 

Nonlinear interaction between Alfven and sound waves in a 
plasma layer with random concentration inhomogeneities is consid- 
ered. Equations are derived for the interacting-wave intensities aver- 
aged over the inhomogeneity ensemble. Solutions of the equations 
are presented in an approximation with a given Alfven wave field. 
Results of a numerical calculation of the plasma-layer parameters are 
reported. 


44561 Investigation of the transparency of the wave barrier to 
electron plasma waves in a magnetoactive plasma. Lisitchenko, V.V.; 
Romanyuk, L.I.; Ustalov, V.V. (Nuclear Research Institute, Ukraini- 
an Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 
2, 282-286(Aug 1976). 

Theoretical estimates are presented for the transparency coef- 
ficient of the wave barrier to electron plasma waves in a magnetized 
plasma. Experimental — of the spatial damping of the wave and of 
the transparency coefficient of the barrier against the density of the 
surrounding plasma and the frequency of excited oscillations are 
obtained for various barrier widths. The experimental plots are 
compared with the theory. Satisfactory agreement is demonstrated. 


44562 Self-focusing of electromagnetic radiation in an opaque 
layer of plasma. Isaev, V.A.; Kruglov, V.N.; Poluyakhtov, B.K. 
(Scientific-Research Radicphysics Institute). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 3, 532-534(Sep 1976). 

Experimental data are reported on the dynamics of nonlinear 
penetration of electromagnetic waves in plasma with @/sub p/<o. 
It is shown that the nonlinear increase in the transparency of the 
layer may be accompanied both by self-focusing of the wave field 
reflected from the plasma and the self-focusing of the radiation 
penetrating the opaque region. 


44563 Collisionless emission of radiation by an inhomogeneous 
plasma. Meierovich, B.E. (Institute of Physics Problems, USSR 
Academy of Sciences, Physics Laboratory). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 3, 546-553(Sep 1976). 

Collisionless radiation by an inhomogeneous plasma, due to 
the finite motion of charges in the field of external forces and 
collective interaction forces, is studied. The radiation intensity is 
inversely proportional to the square of the transverse dimensions of 
the plasma. It apparently makes the main contribution to the radi- 
ation from a vacuum spark and other relativistic beams compressed 
to a small size by collective interaction forces. The intensity of the 
collisionless radiation is calculated with account taken of the Fermi 
Statistics of the electrons. The spectral radiance in the low frequency 
range increases with frequency, reaches a maximum at the frequency 
of the finite motion of the emitters, and then decreases. Measurement 
of the collisionless radiation by a plasma compressed to a small size 
by the pinch effect is a natural way of diagnosing the plasma. 


44564 Possible method of generating oscillations in a low-tem- 
perature plasma. Sinkevich, O.A. Sov. Tech. Phys. Lett. (Engl. 
Transl.); 2: No. 11, 394-395(Nov 1976). 

The I—V characteristics of a nonequilibrium argon plasma 
are calculated as a function of the Hall parameter.(AIP) 


44565 Nonlinear theory for excitation of Alfven waves in a 
tokamak. Mikhailovskii, A.B.; Pyatak, A.I.; Fridman, A.M. (I. V. 
Kurchatov Institute of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 511-514(Nov 1976). 

Theory is derived for the excitation of a monochromatic 
Alfven wave by a fast-ion beam in a tokamak. The mathematical 
problem reduces to the O'Neil problem for a plasma wave. 


44566 Nonlinear theory for excitation of monochromatic waves 
by an electron beam in a plasma in a magnetic field. Panchenko, I.P.; 
Sotnikov, V.I. (Physicotechnical Institute, Khar’kov). Sov. J. Plasma 
Phys. (Engl. Transl.); 2: No. 6, 524-527(Nov 1976). 

The nonlinear dynamics of the instability of a monochromatic 
wave excited by a beam in a magnetized plasma is analyed. In the 
case of an instability involving the anomalous Doppler effect, the 
beam as a whole is slowed in the longitudinal direction. The stabili- 
zation mechanism involves the escape of beam — from reso- 
nance with the wave. The maximum electric field of the excited 
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wave is found, and the dynamics of the beam phase plane is ana- 
lyzed. 


44567 Absolute dissipative instability of inhomogeneous bounded 
plasma in radiation field. Gradov, O.M.; Izmailov, G.N. Sov. J. 
Plasma Phys. (Engl. Transi.); 2: No. 6, 536-539(Nov 1976). 

The dissipative instability which occurs in an inhomogeneous 
plasma as the result of the excitation of longitudinal longwave 
oscillations by a radiation field is analyzed. Since the noise buildup is 
due to the excitation of normal modes, the entire plasma volume 
becomes turbulent, in contrast with the case in which local oscilla- 
tions are excited. The threshold pump fields found are governed 
entirely by the dissipation of longitudinal waves due to resonant 
absorption at the points of conversion into local oscillations. These 
thresholds are higher than the corresponding values found for a 
homogeneous bounded plasma, but they are much lower than values 
calculated in the approximation of a cold plasma, in which the 
instability involving the growth of longitudinal waves cannot occur 
unless nonnormal modes are excited. The maximum growth rate of 
the instability is derived; it is a strong function of dissipative effects 
over a broad range of fields well above the threshold field. 


44568 Dynamics of transonic high-frequency solitons. Bogo- 
lyubskii, I.L.; Makhan’kov, V.G. (Joint Institute for Nuclear Re- 
search, Dubna). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 6, 540- 
542(Nov 1976). 

The formation, stability, and interaction of transonic Lang- 
muir solitons (Is) are studied numerically on the basis of a system of 
equations taking into account the nonlinearity and dispersion of ion- 
acoustic (s) waves. It is found that the Langmuir (1) plasmons are 
accelerated to supersonic velocities in collisions of Is solitons with 
each other and with s waves. Supersonic two-humped helicon soli- 
tons (ws) are found analytically. 


44569 Theory of wave scattering and conversion at plasma fluctu- 
ations, Tereshchenko, V.D.; Tereshchenko, E.D. (Polar Geophysical 
Institute, Academy of Sciences of the USSR, Apatity). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 6, 553-555(Nov 1976). 

A method is proposed for solving the problem of wave 
scattering and conversion in a plasma by means of correlation 
functions for fluctuations in the phase density. The equations derived 
are valid for an arbitrary shift of the radiation frequency. The 
accuracy of the available equations for the andl density of 
incoherently scattered radio waves is estimated for the example of an 
isotropic plasma with streams. 


44570 rf oscillations of a plasma in crossed E x H fields. Karpuk- 
hin, V.T.; Leonov, P.G. Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 
12, 427-428(Dec 1976). 

The longitudinal and Hall components of the electric field in 
the plasma produced by the electric discharge of a He-Cs mixture 
are measured.(AIP) 


44571 Electromagnetic radiation of a nonrelativistic electron 
beam in inhomogeneous, isotropic, plasma waveguide. Rogashkova, 
A.I. (Institute of Radio Engineering and Electronics, Academy of 
Sciences of the USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 21: No. 12, 1462-1466(Dec 1976). 

A modulated electron beam is shown to excite electromagnet- 
ic waves in a metal waveguide filled with a cold, inhomogeneous, 
weakly absorbing plasma. These waves can propagate in vacuum. 
The energy of these waves varies with the direction of the beam 
with respect to the density gradient. 


44572 Parametric interaction of waves in a non-uniform pump 
field. Davydova, T.A.; Shamrai, K.P. (AN Ukrainskoj SSR, Kiev. 
_— Issledovanij). Plasma Phys.; 18: No. 12, 947-957(Dec 
1 : 


An investigation is made into the interaction of HF and LF 
perturbations with a spatially inhomogeneous pump field. The per- 
turbations are shown to be localized and absolutely unstable near the 
intensity maximum of a sufficiently strong field. The growth rates 
for ordinary and ‘modified’ decay instabilities are calculated. 


44573 Parametric excitation of ‘kinetic’ Alfven waves by whistler 
waves. Chen, L. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land)). Plasma Phys.; 19: No. 1, 47-51(Jan 1977). 

It is shown that a whistler wave can parametrically decay 
into another whistler wave plus a kinetic Alfven wave. The paramet- 
ric coupling occurs due to the electrostatic properties of the kinetic 
Alfven wave. Corresponding growth rate and threshold condition 
are obtained. 


44574 Finite amplitude drift waves in a collisional plasma. Gos- 
wami, B.N.; Buti, B. (Physical Research Lab., Ahmedabad (India)). 
Plasma Phys.; 19: No. 1, 53-61(Jan 1977). 

By using a reductive perturbation method, a multi-dimension- 
al modified Korteweg-de Vries equation has been derived to de- 
scribe the propagation of a finite amplitude drift wave in a collisional 
plasma. When the viscous damping dominates the resistive growth, 
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this equation allows a stationary shock solution. The profile of the 
shock wave tends to change from an oscillatory one to a monotonic 
one as the angle between the direction of propagation and the 
magnetic field increases. On the other hand, a stationary solution 
does not exist if the resistive growth is dominant over the viscous 
damping. 


44575 Parametric amplification of Alfven waves. Mittal, M.L.; 
Prahalad, Y.S. (Indian Inst. of Tech., Bombay. Dept. of Mathemat- 
ics). Plasma Phys.; 19: No. 1, 39-46(Jan 1977). 

The present analysis has been made to investigate the effects 
of finite resistivity on the amplification of low frequency plasma 
waves, e.g. an Alfven wave, due to a time dependent modulating 
magnetic field. It is found that the bandwidth of frequencies for 
which amplification occurs increases due to finite resistivity. The 
degree of modulation should exceed a critical value for amplification 
to occur. The growth rate decreases due to damping. The problem 
has been solved analytically. 


44576 Non-linear saturation of a single wave by particle trapping. 
Yamamoto, T. (Tokyo Univ. (Japan)). Plasma Phys.; 19: No. 1, 27- 
38(Jan 1977). 

A new method is presented for determining the amplitude at 
which a single unstable wave in a collisionless plasma saturates due 
to particle trapping. A non-linear dispersion relation for a small- 
amplitude test wave, with the same frequency and wavenumber as 
the main large-amplitude wave, is obtained. The solution of this 
dispersion equation gives the saturation condition wsub(t) approxi- 
mately ysub(l), which is in good agreement with the results of the 
recent numerical simulations. 


44577 Nonlinear evolution of the collisionless tearing mode. Cor- 
oniti, F.V. (Department of Physics and Department of Astronomy, 
University of California at Los Angeles, Los Angeles, California 
90024). Phys. Rev. Lett.; 38: No. 23, 1355-1358(6 Jun 1977). 

For a broad k spectrum, the collisionless tearing mode grows 
linearly until the Landau electrons become magnetized by the wave 
field. The electrons then spatially diffuse as a result of turbulent 
magnetic-gradient drifts which leads to a nonlinearly enhanced 
growth rate. At large amplitudes the nonlinear growth rate is 
dominated by ions. 


44578 Theory of the runaway electron tail. Molvig, K.; Tekula, 
M.S.; Bers, A. (Plasma Fusion Center, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 38: 
No. 24, 1404-1407(13 Jun 1977). 

The steady-state electron distribution function of a current- 
carrying magnetized plasma is determined self-consistently with the 
enhanced w = w/sub p e/k/sub parallel//k plasma wave spectrum it 
generates. Consequences include enhanced fluctuations at w w/sub 
p e/ and energy transport by w < w/sub p e/ waves which is found 
to be greater than that by neoclassical ion thermal conduction and of 
= of the observed transport in intermediate-density toka- 
maks. 


44579 Nonlinear evolution of electrostatic wave packet in a 
plasma. Sato, N.; Saeki, K.; Hatakeyama, R. (Department of Elec- 
tronic Engineering, Tohoku University, Sendai, Japan). Phys. Rev. 
Lett.; 38: No. 25, 1480-1483(20 Jun 1977). 

Measurements are made on one evolutions of a large- 
amplitude wave packet of electron plasma wave in a collisionless 
plasma. There appears a new wave emitted in front of the wave 
packet, which results in a spreading of the wave packet along the 
propagation direction. 


FUSION POWER PLANTS 
REFER ALSO TO CITATION(S) 43486, 43516, 43853 


44580 (ANL/FPP/TM—77) Revised design for the Tokamak 
experimental power reactor. Stacey, W.M. Jr.; Abdou, M.A.; Brooks, 
J.N. (Argonne National Lab., Ill. (USA)). Mar 1977. Contract W-31- 
109-ENG-38. 85p. Dep. NTIS, PC A05/MF AOI. 

A new, preliminary design has been identified for the toka- 
mak experimental power reactor (EPR). The revised EPR design is 
simpler, more compact, less expensive and has somewhat better 
performance characteristics than the previous design, yet retains 
many of the previously developed design concepts. This report 
summarizes the — features of the new EPR design, including 
performance and cost. 


44581 (CONF-760935—P1) Technology of controlled nuclear 
fusion. Volume I. Kulcinski, G.L. (ed.). (Energy Research and De- 
velopment Administration, Washington, D.C. (USA)). 1976. 378p. 
Dep. NTIS $10.75. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
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Separate abstracts were prepared for each of the 28 included 
papers. (MOW) 


44582 (CONF-760935—P1, pp 21-45) Tokamak tal 
Power Reactor. Stacey, W.M. Jr.; Abdou, M.A.; Bertoncini, PJ. 
(Argonne National Lab., IL). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of A.nerica 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume I. 

A conceptual design has been developed for a tokamak Ex- 
perimental Power Reactor to operate at net electrical power condi- 
tions with a plant capacity factor of 50 percent for 10 yr. The EPR 
Operates in a pulsed mode at a frequency of approximately 1/min, 
with an approximately 75 percent duty cycle, is capable of produc- 
ing approximately 72 MWe and requires 42 MWe. EPR vacuum 
chamber is 6.25 m in major radius and 2.4 m in minor radius, is 
constructed of 2 cm thick stainless steel, and has 2 cm thick detacha- 
ble, beryllium-coated coolant panels mounted on the interior. A 0.28 
stainless steel blanket and a shield ranging from 0.6 to 1.0 m 
surround the vacuum vessel. Sixteen niobium-titanium superconduct- 
ing toroidal field coils provide a field of 10 T at the coil and 4.47 T 
at the plasma. Superconducting ohmic heating and equilibrium field 
coils provide 135 V-s to drive the plasma current. Plasma > 
accomplished by 12 neutral beam injectors which provide 60 ; 


44583 (CONF-760935—P1, pp 47-58) General Atomic Company 
fusion experimental power reactor . Baker, C.C. 
(General Atomic Co., San Diego, CA). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Tec y of controlled nuclear fusion. Volume I. 

The results of a two-year, conceptual design study of a fusion 
experimental power reactor (EPR) are presented. For this study, the 
primary objectives of the EPR are to obtain plasma ignition condi- 
tions and produce net electrical power. The design features a Doub- 
let plasma configuration with a major radius of 4.5 meters. The 
average plasma beta is 10 percent which yields a thermonuclear 
power level of 410 MW during a 105 second burn period. With a 
duty factor of 0.84, the electrical output is 124 MW(e) while 
the net output is 37 MW(e). The desi features a 25 cm thick, 
helium cooled, modular, stainless steel blanket with a 1 cm thick, 
thermal radiation-cooled silicon carbide first wall. Sufficient shield- 
ing is provided to permit contact maintenance outside the shield 
envelop within 24 hours after shutdown. An overall facility concept 
was developed, including a superheated steam cycle power conver- 
sion system. Preliminary cost estimates and construction schedules 
were also developed. 


44584 (CONF-760935—P1, pp 59-71) Oak Ridge EPR and TNS 
studies. Roberts, M. (Oak Ridge National Lab., TN). 1976. 

From 2. topical mee! on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 


(USA) (21 om date 

In Technology of controlled nuclear fusion. Volume I. 

This ORNL Study has resulted in an evaluated Reference 
Design that docs satisfy the technical objectives set out for a 
tokamak Experimental Power Reactor. Because of the large size and 
cost and poor extrapolation of this design to a demonstration reactor, 
a reconsideration of the basic physics and range of technical objec- 
tives has been undertaken. This has led to an intermediate step and 
new design, TNS-The Next Step after TFTR, having a higher 
benefit/cost than EPR. The TNS experiment, now in the early 
design phases, is based on a smaller size and considerably higher 
power output than the EPR design, and extrapolates to an economi- 
cally viable fusion reactor. 


44585 (CONF-760935—P1, pp 107-117) Field-reversed mirror as 
a D-T power reactor. Condit, W.C.; Carlson, G.A.; Devoto, R.S.; 
Doggett, J.; Neef, W. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 «4 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The Field-Reversed-Mirror is a plasma confinement scheme 
which uses the diamagnetic current of the D-T fuel plasma to 
convert the open field pattern of a conventional mirror machine into 
a closed-field pattern with plasma confinement properties which are 
expected to be considerably improved. If realized, this improvement 
in confinement will considerably improve the energy gain of the 
mirror reactor, and result in a reduction in the cost of producing 
energy. The Field Reversed Mirror device is described and com- 
pared with earlier field-reversed configurations, and the overall 
energy and particle balance relations are given. Based on this, 
preliminary engineering design calculations of the major components 
of an FRM reactor are presented. We find that the engineering 
design leads to simple structures for which reasonably accurate cost 
estimates are easy to make (circular coils, cylindrical vacuum tanks, 
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etc.). A cost optimization has been performed, and the optimum DT 
reactor is found to have a fusion output of 23 MW/cell from a 
plasma radius 5 cm, length 15 cm, in a field of roughly 10 Tesla. 


44586 (CONF-760935—P1, pp 259-266) Theta pinches and other 
7 concepts. Ribe, F.L. ( Alamos Scientific Lab., NM). 


From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 = 1976). 

In Tec eA of controlled nuclear fusion. Volume I. 

The status of experiments on the Scyllac toroidal theta pinch, 
the Staged Theta Pinch, the Toroidal Reverse-Field Pinch, the 
Scylla IV-P Linear Theta Pinch, and the LASL 200-kJ coaxial 
plasma gun is described. 


44587 (CONF-760935—P1, pp 267-279) Status of tokamak 
plasma physics. Gottlieb, M.B. (Princeton Univ., NJ). 1976. 

From 2. topical meeting on the technology of controlled 
auclear fusion; Richland, Washington, United States of America 
(USA) (21 = 4 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The present-day performance of tokamak plasmas is reviewed 
and compared with reactor requirements. Energy confinement time 
is found to increase with plasma density and radius, resulting in n 
tau/sub E/-values between 10'?-10'* cm~*s in present large devices. 
The ion temperature has been raised to almost 2 keV by intense 
neutral-beam injection. Effective methods for impurity control, 
plasma fueling, and exhaust must still be developed for long-pulse 
operation. The maximization of fusion power density required for an 
economic tokamak reactor seems attainable by a combination of 
moderately high magnetic field and one or more beta-enhancement 
schemes such as the use of a noncircular plasma cross section. 


44588 (CONF-760935—P1, pp 281-292) Physics of mirror fusion 
systems. Post, R.F. (Univ. of California, Livermore). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Vechouiony of controlled nuclear fusion. Volume I. 

Recent experimental results with the 2XIIB mirror machine 
at Lawrence Livermore Laboratory have demonstrated the stable 
confinement of plasmas at fusion temperatures and with energy 
densities equaling or exceeding that of the confining fields. The 
physics of mirror confinement is discussed in the context of these 
new results. Some ible approaches to further improving the 
confinement properties of mirror systems and the impact of these 
new approaches on the prospects for mirror fusion reactors are 
discussed. 


44589 (CONF-760935—P1, pp 303-313) Operation and control 
of high density tokamak reactors. Attenberger, S.E.; McAlees, D.G. 
(Oak Ridge National Lab., TN). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Teahustoay of controlled nuclear fusion. Volume I. 

The incentive for high density operation of a tokamak reactor 
is discussed. The plasma size required to attain ignition is deter- 
mined. Ignition is found to be possible in a relatively small system 
provided other design criteria are met. These criteria are described 
and the technology developments and operating procedures required 
by them are outlined. The parameters for such a system and its 
dynamic behavior during the operating cycle are also discussed. 


44590 (CONF-760935—P1, pp 353-358) Scaling for Tormac 
fusion reactors. Levine, M.A.; Brown, I.G.; Kunkel, W.B. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Teckeclony of controlled nuclear fusion. Volume I. 

A set of parameters for a Tormac reactor is developed. The 
scaling indicates that a Tormac reactor could be constructed with a 
modest energy output of about 500 megawatts with magnetic fields 
averaging 20 kG, peak fields of 40 kG, and a plasma radius of about 
two meters. Wall loading under these conditions can be kept modest. 
It is further noted that Tormac can be run in a steady state mode. 
Thus, Tormac makes an economically attractive alternative to toka- 
mak. 


44591 (CONF-760935—P1, pp 359-370) Operating point consid- 
erations for the Reference Theta-Pinch Reactor (RTPR). Krakowski, 
R.A.; Miller, R.L.; Hagenson, R.L. (Los Alamos Scientific Lab., 
NM). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

Aspects of the continuing engineering design-point reassess- 
ment and optimization of the Reference Theta-Pinch Reactor 
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(RTPR) are discussed. An updated interim design point which 
achieves a favorable energy balance and involves relaxed technologi- 
cal requirements, which nonetheless satisfy more rigorous physics 
and engineering constraints, is presented. 


44592 (CONF-760935—P2) Technology of controlled nuclear 
fusion. Volume II. Kulcinski, G.L. (ed.). (Energy Research and 
Development Administration, Washington, D.C. (USA)). 1976. 
43lp. Dep. NTIS $11.00. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Separate abstracts were prepared for each of the 34 included 
papers. (MOW) 


44593 (CONF-760935—i2, pp 371-382) Fusion—fission hybrid 
reactors based on the laser solenoid. Steinhauer, L.C.; Taussig, R.T.; 
Quimby, D.C. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume II. 

Fusion-fission reactors, based on the laser solenoid concept, 
can be much smaller in scale than their pure fusion counterparts, 
with moderate first-wall loading and rapid Coosding capabilities (1 to 
3 tonnes/yr), and can be designed successfully on the basis of 
classical plasma transport properties and free-streaming end-loss. 
Preliminary design information is “sergeant for such systems, includ- 
ing the first wall, pulse coil, blanket, superconductors, laser optics, 
and power supplies, accounting for the desired reactor performance 
and other physics and engineering constraints. Self-consistent point 
designs for first and second generation reactors are discussed which 
illustrate the reactor size, Ft noone component parameters, and 
the level of technological development required. 


44594 (CONF-760935—P2, pp 383-394) E-beam heated linear 
solenoid reactors. Benford, J.; Bailey, V.; Oliver, D. (Physics Inter- 
national Co., San Leandro, CA). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 — 1976). 

In Technology of controlled nuclear fusion. Volume II. 

A conceptual design and system analysis shows that electron 
beam heated linear solenoidal reactors are attractive for near term 
applications which can use low gain fusion sources. Complete plant 
designs have been generated for fusion based breeders of fissile fuel 
over a wide range of component parameters (e.g., magnetic fields, 
reactor lengths, plasma densities) and design options (e.g., various 
radial and axial loss mechanisms). It appears possible that a reactor 
of 100 to 300 meters length operating at power levels of 1000 MWt 
can economically produce 2000 to 8000 kg/yr of 75°U to supply light 
water reactor fuel needs beyond 2000 A.D. Pure fusion reactors of 
300 to 500 meter lengths are possible. Physics and operational 
features of reactors are described. Beam heating by classical and 
anomalous energy deposition is reviewed. The technology of the 
required beams has been developed to MJ/pulse levels, within a 
factor of 20 of that needed for full scale production reactors. The 
required repetitive pulsing appears taal 4 


44595 (ORNL/TM—5572) Oak Ridge Tokamak Experimental 
Power Reactor study, 1976. Part I. EPR summary. Roberts, M.; 
McAlees, D.G.; Shannon, T.E.; Flanagan, C.A.; Lue, J.W. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1977. Contract W-7405- 
ENG-26. 90p. Dep. NTIS, PC A05/MF AOl1. 

The study of the Tokamak Experimental Power Reactor 
(EPR) has been performed by the Oak Ridge National Laboratory 
(ORNL) for the Energy Research and Development Administration 
Division of Magnetic Fusion Energy (ERDA-DMFE) over a two- 
year period. This second year's work builds integrally upon the 
earlier efforts. Therefore, the following format has been adopted for 
this report. Part 1, entitled "EPR Summary,” contains a brief discus- 
sion of all facets of the work done this year. The technical areas 
discussed in Part 1 include the Reference Design itself; the underiy- 
ing plasma engineering base; the supporting technical evaluations in 
the areas of magnet systems, nuclear engineering, and general engi- 
neering; and the major research, development, and demonstration 
needs that have been identified. Each of these areas is then discussed 
fully in separate technical memoranda, which have been issued as 
Parts 2-6. Where appropriate, the essential elements of previous 
interim reports have been included in order to provide a self- 
consistent, readable report. These earlier reports, ic Consider- 
ations and Initiation of Studies (ORNL/T M4853), EPR Scopi 
Study (ORNL/TM-5038), and EPR Reference Design (ORNL/TM. 
—— can be consulted for a more complete discussion of the entire 
study. 


44596 (UCRL—50016-76-4, pp 9-15) Mirror machine reactors. 
31 Dec 1976. 

In Mechanical Engineering Department. Quarterly report, 
October—December 1976. om 
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As part of the Magnetic Fusion Energy Program, conceptual 
design studies were conducted of fusion reactors based on magnetic 
mirror confinement. This article reports on a conceptual design 
study for a “standard” mirror (Yin-Yang coils, neutron injection, and 
classical losses) reactor. The positive conclusion was that the reactor 
was workable and the negative conclusion was that the reactor 
would be uneconomical unless considerable Q*-enhancement and 
design simplification were achieved. Partially as a result of this 
study, a major change has been made in the direction of the MFE 
(mirror program) at LLL. The new direction emphasizes high-Q 
mirror machines such as the tandem mirror and the field-reversed 
mirror. 


44597 Swedish fusion research program. Lehnert, B.; Engel- 
mann, F. Comments Plasma Phys. Controlled Fusion; 2: No. 1, 37- 
42(1974). 

Swedish fusion research is mainly concentrated at the Divi- 
sion of Plasma Physics and Fusion Research at the Royal Institute of 
Technology in Stockholm. A summary is given of the three main 
lines of the present program, plasma density range, and magnetic 
confinement scheme, and the plasma stability. Future plans are also 
summarised. 


44598 Nuclear fusion apparatus. Nagata, D.; Yamada, M. (to 
Mitsubishi Electric Corp). Japanese Patent 1976-77,797/A/. 27 Dec 
1974. 4p. (In Japanese). 

Object: To provide a nuclear fusion apparatus in which a 
magnetic limiter is disposed within a vacuum vessel, said magnetic 
limiter being supported in such a manner so as to not to exert 
mechanical action upon said vacuum vessel, thereby minimizing a 
force applied to the vacuum vessel to easily manufacture the vacuum 
vessel. Structure: The magnetic limiter disposed within the vacuum 
vessel is connected to one end of a supporting post which extends 
through the wall of the vacuum vena through a seal portion, the 
other end of the supporting post being secured to a structure such as 
a house outside the vacuum vessel. The seal portion comprises a 
bellows of high spring elasticity mounted on the vacuum vessel and 
a seal element comprised of an electric insulator such as ceramic for 
connecting the bellows to the supporting post, the supporting post 
extending through the wall of the vacuum vessel in vacuum-tight 
fashion, the force applied to the magnetic limiter exerting no influ- 
ence upon the vacuum vessel. 


44599 Nuclear fusion apparatus and method for operating the 
same. Nagata, D. (to Mitsubishi Electric Corp). Japanese Patent 
1976-77,796/A/. 27 Dec 1974. Sp. (In Japanese). 

Object: To provide a nuclear fusion apparatus in which a 
magnetic limiter is disposed within a vacuum vessel, the magnetic 
limiter having a limiter coil whose outer periphery is vacuumized to 
thereby facilitate insulating treatment of the coil and to prevent the 
coil from lowering of insulation, and to minimize the force applied to 
a protective pipe for the limiter coil and the bellows. Structure: A 
——— exhaust groove is provided in the outer ‘ope ye of a 
coil conductor of the magnetic limiter disposed within the vacuum 
vessel and a lateral exhaust groove in communication with the first- 
mentioned exhaust groove is provided, said exhaust grooves being 
connected to an exhaust pipe. Since operation is performed so as to 
produce nuclear fusion reaction while exhausted by the exhaust pipe, 
the coil is not required to be vacuum-impregnated with resin or the 
like, thus facilitating insulating treatment. 


44600 Toroidal nuclear fusion device. Ito, Y.; Kasahara, T.; 
Takizawa, T. (to Hitachi Ltd). Japanese Patent 1976-89,098/A/. 16 
Jan 1975. 6p. (In Japanese). 

Object: To design a device so as to be formed into a large-size 
and to arrange ports, through which neutral particles enter, in 
inclined fashion. Structure: Toroidal coils are wound about vacuum 
vessels which are divided into plural number. In the outer periphery 
of the vacuum vessels, ports are disposed inclined in the peripheral 
direction of the vacuum vessels and communicated with the vacuum 
vessels, and wall surfaces opposed to the ports of the toroidal coils 
adjacent at least the inclined sides of the ports are inclined substan- 
tially simularly to the port wall surfaces. 


44601 Theoretical conference on non-circular cross section toka- 
maks. Summary lecture. Kadomtsev, B.B. (Gosudarstvennyj Komitet 
pe Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
hnergii). Comments Plasma Phys. Controlled Fusion; 2: No. 3, 75- 

88(Feb 1976). 

From Theoretical conference on non-circular cross section 
tokamaks; Dubna, USSR (22 - 27 Oct 1973). 

Papers presented at the Conference held in Dubna U.S.S.R., 
from 22-27 October 1973 are summarised and future problems for 
research outlined. 


44602 Reviews of TCT-fusion reactor. Inoue, N.; Yamazaki, K. 
(Tokyo Univ. (Japan)). Nippon Genshiryoku Gakkaishi; 18: No. 4, 
189-201(Apr 1976). (In Japanese). 

Two-component torus (TCT) reactor means the torus type 
plasma-containment device in which the ion energy distribution of 
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the plasma consists of two components. TCT was proposed as a type 
of nuclear fusion reactors by the scientists of Princeton University in 
1971, and ion beam with high energy in shot into target plasma to 
cause the nuclear reaction between the ions of the plasma and the 
beam. The Tokamak fusion test reactor (TFTR) is in the planning 
stage, and it is apenas to be completed in 1980. If a target is 
plasma, there is no loss of beam power due to ionization, dissociation 
and excitation. Also there is no strict limit to ion density because the 
plasma is electrically neutral. As the thermal energy of plasma is 

‘ by charged particles, it can be expected to convert this to 
electrical energy with high efficiency. The principle of TCT by DT 
reaction is explained, and the significance of the existence of TCT is 
that the TCT itself does not produce energy, but it works as an 
energy amplifier by pouring energy from outside. The clamping of 
ion energy and the acceleration of ions can be carried out with 
adiabatic toroidal compressors. The colliding beam torcidal reactor 
with deuterium and tritium beams, fusion-fission hybrid reactor, and 
the Tokamak fusion test reactor were developed from this principle. 
The accumulation of impurities and the instability caused by beam 
are important problems in TCT. 


44603 What do high density Tokamak results say about scaling 
laws for Tokamak performance. Engelmann, F. (Stichting voor Fun- 
damenteel Onderzoek der Materie, Jutphaas (Netherlands). Instituut 
voor Plasma-Fysica). Comments Plasma Phys. Controlled Fusion; 2: 
No. 5, 149-154(Nov 1976). 

The possible consequences of the scaling of tokamak perfor- 
a in larger machines with high-density operation are consid- 
ered. 


44604 Experimental results of the PLT tokamak. Grove, D.; 
Arunasalam, V.; Bol, K. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.) (and others). pp 21-32 of In Plasma physics and 
om nuclear fusion research 1976. Vol. I. Vienna; IAEA 
1 ; 

From 6. international conference on plasma physics and con- 
ie. nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 


A survey of experimental work in omg on the PLT 
tokamak is given. For a pulsed helium discharge, 35 kG toroidal 
field strength, 40 cm plasma radius, 450 kA plasma current, the 
plasma eters observed near the end of the discharge were: 
centre electron temperature pee reye | ual to 1.2 keV, centre 
ion temperature approximately equal to 1.0 keV, effective ion charge 
approximately equal to 3, centre electron density approximately 
equal to 1.1X10"* electrons cm~%, electron energy confinement time 
approximately equal to 40 ms. Particle confinement time is not well 
known for pulsed-gas discharges, but was about 80 ms for similar 
cases without gas injection during the discharge. 


44605 Technology of controlled nuclear fusion. Report on the 2. 
topical meeting Richland, Washington, USA, 21-23 September 1976. 
Hopkins, G.R. (General Atomic Co., San Diego, Calif. (USA)). 
Nucl. Fusion; 17: No. 1, 149-158(1977). 

A review is presented of the following topics treated at the 
meeting (invited papers and sessions): international programs (Japa- 
nese, Joint European Tokamak, Euratom non-JET, A magnet- 
ic, ERDA laser, and Electric Power Research Institute pro- 
grammes); non-commercial reactor designs; commercial reactor de- 
signs; radiation damage; plasma engineering; tritium and neutronics; 
confinement system technology; environment and safety; blanket 
engineering and materials testing; fusion-fission hybrid reactors. 


44606 Some preliminary Q calculations for toroidally linked 
mirror reactors. Mirin, A.A.; Killeen, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.); Watson, C.J.H. (UKAEA Re- 
search Group, Abingdon. Culham Lab.). Nucl. Fusion; 17: No. 1, 47- 
51(1977). 

A computational study has been made of the energy amplifi- 
cation factor Q to be expected in a toroidally linked mirror (T LM) 
reactor, using the one-dimensional multi-species Fokker-Planck code 
ISOTIONS. Because of the uncertainty which exists over the effect 
of ambipolar electric fields on diffusional losses from TLM systems, 
two model loss terms have been considered. For each model, Q has 
been calculated for a range of values of the mirror ratio, the ion 
injection energy epsilonsub(inj), and the ‘critical energy’ 
epsilonsub(c), of TLM diffusion theory. For values of epsilonsub(c)/ 
epsilonsub(inj) ~ eo ~y4 0.5, Q is very significantly enhanced 
with respect to the value in a single mirror machine, even in the 
relatively pessimistic model. 


44607 Tandem mirror reactor. Fowler, T.K.; Logan, B.G. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Com- 
ments Plasma Phys. Controlled Fusion; 2: No. 6, 167-172(Jan 1977). 

A new plasma confinement scheme is described which em- 
ploys magnetic mirror plasmas to stopper the ends of a long sole- 
noid. The overall system Q, defined as the ratio of fusion power to 
total plasma injection power, can exceed that of a conventional 
mirror by an arbitrary factor, depending on the size and power of 
the system. 
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44608 Jet - the European engineered 
Eng. Int.; 22: No. 254, 47-53(Mar 1977). 

The world tokamak programme is summarised and reasons 
are given for the development of the JET project and related 
studies. The design of JET is described with particular details of the 
vacuum systems, the torroidal field system, the poloidal field system, 
the mechanical structure, remote handling, and power supplies. The 
development of additional heating systems is discussed. Some costs 
are given. 


fusion experiment. Nuc/. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 43137 


44609 (CONF-760935—P1, pp 315-332) Impurity control in 
near-term tokamak reactors. Stacey, W.M. Jr.; Smith, D.L.; Brooks, 
J.N. (Argonne National Lab., IL). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume I. 

Several methods for reducing impurity contamination in near- 
term tokamak reactors by modifying the first-wall surface with a 
low-Z or low-sputter material are examined. A review of the sputter- 
ing data and an assessment of the technological feasibility of various 
wall modification schemes are presented. The power performance of 
a near-term tokamak reactor is simulated for various first-wall sur- 
face materials, with and without a divertor, in order to evaluate the 
— of plasma contamination associated with these surface 
materials. 


44610 (CONF-760935—P2, pp 421-432) Impact of neutron wall 
loading on the cost of a tokamak fusion power system. DeFreece, 
D.A.; Fuller, G.M.; Waganer, L.M. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Teshasiony of controlled nuclear fusion. Volume II. 

This paper addresses the impact of wall loading on the cost of 
electricity for a reference reactor design, UWMAK-I. The reference 
reactor was scaled over a range of wall loadings of 0.5 to 5.0 MW/ 
m%, for a range of maximum toroidal field strength of 6.0 to 15.0 
Tesla and for thermal power capacities of 1000 MW to 7000 MW. 
The analyses consider the impact on capital costs, operations and 
maintenance costs and on plant availability. Cost sensitivity analyses 
were conducted in terms of wall life, thermal power capacity, and 
maintenance downtime. In order to update the reactor design param- 
eters according to recent plasma physics developments, the effects of 
modifying permissible toroidal field ripple and of operating at higher 
total 8 were also evaluated. A major conclusion is that the minimum 
cost of electricity occurs for a neutron wall loading of about 2 MW/ 
m? and for a maximum magnetic field strength of approximately 7 
Tesla, based on the reference reactor characteristics. 


44611 (CONF-760935—P2, pp 465-476) Thermal-hydraulic 
study and failure analysis of the breeder rod and shim rod solid 
blanket design (BRSR). Chen, F.F.K.; Griffith, P.; Todreas, N.E. 
(Massachusetts Inst. of Tech., ye 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume II. 

A modular, gas cooled, solid fusion blanket design is present- 
ed with a generalized steady-state thermal-hydraulic analysis of the 
breeder rod heat exchanger and the surrounding moderator shim. 
The off-normal thermal analysis of a sample geometry illustrates the 

ibility of continued operation under the conditions of partial 
blanket failure assuming a maximum allowable structure temperature 
of 1000°C. In the hydraulic analysis, the combined effects of flatter 
coolant thermal profile with larger breeder rod radius and the 
relaxed hydraulic requirement with larger breeder pellets demon- 
strates the opportunity of increasing the size of the blanket module. 


44612 (PPPL—1334) Calculations of impurity radiation and its 
effects on tokamak experiments. Jensen, R.V.; Post, D.E.; Gras- 
berger, W.H.; Tarter, C.B.; Lokke, W.A. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Mar 1977. Contract EY-76-C-02-3073. 
30p. . NTIS, PC A03/MF AO. 

impurity radiation for typical tokamak parameters has 
been numerically calculated using an “average-ion model.” Coronal 
equilibrium values for the emission of oxygen, iron, molybdenum, 
tungsten and gold were determined from the steady-state solutions of 
a set of related rate equations which included the effects of electron 
collisional ionization and excitation, dielectronic and radiative re- 
combination, An = 0 and An not equal to 0 line transitions, and 
bremsstrahlung. The results for oxygen and iron compare very well 
with other calculations. The detailed steady-state emission rates 
were used to investigate the effects of various concentrations of 





4614 ERDA ENERGY RESEARCH ABSTRACTS 


impurities on the n/sub e/tau requirements for breakeven, ignition, 
and Q = 5 beam driven reactor experiments. 


44613 Plasma-wall heat transfer. Gross, R.A. (Columbia Univ., 
New York (USA)). Comments Plasma Phys. Controlled Fusion; 2: No. 
5, 155-158(Nov 1976). 

Research on plasma-wall heat transfer and the effects on 
containment wall metal surfaces are reviewed. Surface melting and 
some evaporation may occur. 


44614 Plasma-wall interaction. Report on the international sym- 
posium on plasma-wall interaction, Juelich, Federal Republic of Ger- 
many, 18-22 October 1976. Mathewson, A.G. (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Nucl. Fusion; 17: 
No. 1, 159-163(1977). 

Published in summary form only. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 44459, 44692 


44615 (LA—6767-MS) Effects of flux conservation on the field 
configuration in Scyllac. Van der Laan, P.C.T. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Apr 1977. Contract W-7405-ENG-36. 13p. 
Dep. NTIS, PC A02/MF AOl1. 

Flux conservation in Scyllac-type experiments shows up in 
two ways. First of all the poloidal flux between the outside edge of 
the plasma and the inside of the coil is conserved. This requires a net 
longitudinal current in the plasma, to cancel the poloidal flux caused 
by the helical stellarator fields. An expression for this net current is 
derived, and effects that could occur in sector experiments are 
discussed. The flux conservation inside the conducting plasma leads 
to a conservation of the local rotational transform. Since the pinch 
itself is surrounded by a well-conducting low-density plasma, the 
rotational transform is conserved in a wide region. Depending on the 
time history of the applied fields, volume currents are induced in this 
region, as is shown for two examples. Although an additional 
capacitor bank can be used to cancel the net current, a cancellation 
of all the volume currents is extremely difficult. The resulting 
equilibrium configurations differ considerably from the Scyllac equi- 
libria without volume currents, which are used in stability calcula- 
tions. 


44616 Coil supporting device in nuclear fusion apparatus. Hoshi, 
R.; Imura, Y. (to Hitachi Ltd). Japanese Patent 1976-75,896/A/. 27 
Dec 1974. 3p. (In Japanese). 

Object: To secure intermediate fittings with a coil fixed 
thereon by an insulating tape to a fixed body by means of fittings, 
thereby supporting the coil in a narrow space. Structure: A coil is 
secured to intermediate fittings by means of an insulating tape, after 
which the intermediate fittings is mounted on a fixed body through 
fittings to support the coil in a narrow clearance portion between a 
plasma sealed vessel and a main coil. 


po sa Coil supporting device in a toroidal type nuclear fusion 
apparatus. Hoshi, R.; Sato, K. (to Hitachi Ltd). Japanese Patent 
1976-81,299/A/. 16 Jan 1975. 4p. (In Japanese). 

Object: To efficiently move a coil by a simple mechanism. 
Structure: A coil supporting device in a toroidal type nuclear fusion 
apparatus, comprising a coil supporting frame secured to a base of 
said apparatus surrounding a main coil and incorporating a press bolt 
for vertically and laterally press the main coil through a suitable pad 
plate, and a detachable spacer interposed between the lower part of 
the main coil and a bed plate extended from the base. 


44618 Vacuum thermal insulation coil. Takizawa, T.; Hashi- 
moto, H.; Ito, Y. (to Hitachi Ltd). Japanese Patent 1976-82,895/A/. 
17 Jan 1975. 4p. (In Japanese). 

Object: To apply vacuum insulation to a dual hoop cover 
thereby sufficiently cooling the interior of an inner hoop cover. 
Structure: A vacuum thermal insulation coil in which a hoop coil is 
encased within a vacuum container, including a hoop cover for the 
hoop coil, said hoop cover being a dual construction comprising an 
inner hoop cover and an outer hoop cover, whereby a hoop coil 
conductor is held within the inner hoop cover, and a clearance 
between the inner hoop cover and the outer hoop cover is main- 
tained at vacuum thermal insulation. 


POWER SUPPLIES AND CIRCUITRY 


44619 Pulse line with fast switch for high current arc plasma 

source. Kunibe, T.; Kuroda, T. (Nagoya Univ. (Japan). Inst. of 

Plasma Physics). Jpn. J. Appl. Phys.; 15: No. 5, 913-914(May 1976). 
Published in summary form only. 
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COOLING SYSTEMS 


44620 (CONF-760935—P2, pp 407-419) Magnetic field effects 
on bubble growth in boiling liquid metals. Wong, C.P.C.; Vliet, G.C.; 
Schmidt, P.S. (Univ. of Texas, Austin). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976) 

In toenail of controlled nuclear fusion. Volume II. 

Results of a simulated boiling experiment indicate that the 
presence of a magnetic field parallel to the boiling surface signifi- 
cantly reduces bubble departure frequency. A theoretical analysis 
shows that in the presence of strong magnetic field, the bubble 
growth of a superheated liquid metal would assume an ellipsoidal 
growth and the volume would be less than that of the non-magnetic 
case. Using the analytical results, estimates are then obtained on the 
effects of strong magnetic fields on nucleate boiling heat transfer. 


44621 (CONF-760935—P2, pp 433-442) Some effects of the 
partial decay of the toroidal magnetic field of a Tokamak CTR on a 
pipe containing a conducting fluid. Levy, S.I. (Univ. of California, 
Los Angeles). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Ti « devad of controlled nuclear fusion. Volume II. 

The “low frequency approximation” in Maxwell's equations 
was used in order to obtain the magnetic vector potential, magnetic 
field, and electric field of a circular coil in a torus carrying an 
exponentially decaying current. The transient electric field induces a 
current density in a conducting fluid. The force density in the 
conducting fluid due to the interaction of the magnetic field with 
this induced current density was calculated. By using the superposi- 
tion principle one was able to consider both the decay of a single coil 
and of the entire magnet. 


44622 (CONF-760935—P2, pp 443-451) Evaluation of the use of 
heat pipes in tokamak fusion reactors. Chi, J.W.H. (Westinghouse 
Electric Corp., Pittsburgh). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) ag | Sep 1976). 

nee of controlled nuclear fusion. Volume II. 

The use of heat pipes sag to have the er range for solving 
difficult heat transport problems in tokamak ion reactors. An 
analysis was carried out to evaluate the possible working fluids. The 
results suggested the use of sulphur and phosphorus; however, the 
effect of nuclear radiation on these materials is unknown and may 
present a problem. 


FUEL SYSTEMS 


44623 (CEA-CR—10(Vol.2), pp 117-139) Development of neu- 
tral injectors at Fontenay-aux-Roses. Valckx, F.P.G. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). 1976. 

From 3. international meeting on theoretical and experimental 
— of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 


In Theoretical and experimental aspects of heating of toroidal 
plasmas. 

The devices studied at Fontenay-aux-Roses in order to devel- 
op more and more powerful neutral injectors for the heating of 
toroidal fusion experiments are described: a periplasmatron to in- 
crease the intensity of the beam, energy-recovery systems to im- 
prove the efficiency of the injectors, and water-cooled extraction 
grids necessary to lengthen the injection pulse to seconds. 


44624 (CONF-760935—P1, pp 119-133) Catalyzed-D and D-*He 
fusion reactor systems. Miley, G.H.; Southworth, F.H.; Choi, C.K.; 
Gerdin, G.A. (Univ. of Illinois, Urbana). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Pn Renal of controlled nuclear fusion. Volume I. 

Preliminary design studies of Cat(alyzed)-D and D*-He 
fueled Tokamak reactors are described. A high-8 (approximately 30 
percent) Cat-D design can achieve 3 GWth with a major radius of 
approximately 7m. Ignited operation near 45 keV insures good 
energy multiplication. An unique ae high-temperature 
graphite blanket is envisioned that combines a high power density, 
low radioactivity, and long-life. The concept of extracting *He from 
this reactor to supply satellite D-*He reactors is explored. This 
could provide added siting flexibility which would become crucial 
should plasma scaling force larger (approximately 12 GWth for B 
approximately 10 percent) Cat-D reactors. D-*He fueled Tokamaks 
of approximately 2 GWth appear feasible while unique field-reversed 
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mirror and beam-driven devices potentially offer even smaller clean 
systems provided the handicap of low energy multiplication can be 
overcome. 


44625 (CONF-760935—P1, pp 149-167) Neutron sputtering. 
he (Massachusetts Inst. of Tech., Cambridge); Thomas, 


From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The status of neutron induced physical sputtering, “chunk” 
emission and radioactive recoil sputtering is reviewed. Emphasis is 

laced on recent results which suggest that the total sputtering yield 
or niobium is less than or equal to 10~¢ atoms/"fusion type” 
neutron. Results for “chunk” emission are highly disc t. io- 
active recoil sputtering ratios can be accurately determined and are 
in good agreement with theoretical predictions. Implications for 
fusion reactor development are summarized. 


RADIATION HAZARDS 
REFER ALSO TO CITATION(S) 44133 


44626 (CONF-760935—P2, pp 395-406) Effects of neutron 
streaming through injection ports on neutronic characteristics of a 
fusion reactor. Ide, T.; Seki, Y.; Iida, H. 1976. 


From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume II. 

Neutron streaming through injection ports has been studied 
for the fusion reactor designed in — Atomic Energy Research 
Institute (JAERI). Such streaming influences the neutronic charac- 
teristics of a fusion reactor. In placement of the injection ports of a 
diameter 140 cm in the designed blanket, reduction of the tritium 
breeding ratio is about 2 percent. Neutron flux of energy over 0.1 
MeV is highly peaked in the vicinity of the injection port. Further 
effects of neutron streaming through injection ports are studied such 
as radiation heating and damage in the superconducting magnets and 
induced activity of the injector components and coolant pipings. 


POWER CONVERSION SYSTEMS 


44627 (CONF-760935—P2, pp 453-463) Low-temperature ther- 
modynamic bottoming cycles for fusion reactors. Hansborough, L.D. 
(Los Alamos Scientific Lab., NM). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume II. 

A modular, gas cooled, solid fusion blanket design is present- 
ed with a generalized steady-state thermal-hydraulic analysis of the 
breeder rod heat exchanger and the surrounding moderator shim. 
The off-normal thermal analysis of a sample geometry illustrates the 
rene J of continued operation under the conditions of partial 

lanket failure assuming a maximum allowable structure temperature 
of 1000°C. In the hydraulic analysis, the combined effects of flatter 
coolant thermal profile with larger breeder rod radius and the 
relaxed hydraulic requirement with larger breeder pellets demon- 
strates the opportunity of increasing the size of the blanket module. 


INERTIAL CONFINEMENT SYSTEMS 


(CEA-CR—10(Vol.2), pp 367-374) High-temperature 
jum plasma production by laser beam and interac- 
fields. Sato, K.N. (Nagoya Univ. (Japan). Inst. of 

Plasma Physics); Okada, S.; Sudo, S. (Tokyo Univ. (Japan). Dept. of 
Physics); Kogoshi, S.; Tsuji, H. (Tokyo Univ. (Japan). Faculty of 
Engineering); Sekiguchi, T. 1976. 

From 3. international meeting on theoretical and experimental 
— of heating of toroidal plasmas; Grenoble, France (26 Jun 
1976). 

In Theoretical and experimental aspects of heating of toroidal 
plasmas. 
A new system for producing impurity-free and neutral-free, 
high-temperature deuterium plasma, in which laser-beam(s) and on- 
line computer control technique are utilized, has been constructed 
and operated. Fundamental properties of plasma produced and inter- 
actions with nearly uniform magnetic field as well as with cusp 
magnetic bottle are briefly reviewed. 


44629 (COO—4029-1) Exploratory development of fusion cast 
calcium fluoride for 1.06 micrometer pulsed laser Progress 
report, June 25, 1976—September 25, 1976. Willin , C.B.; New- 
berg, R.T. (Raytheon Co., Waltham, Mass. (USA). Research Div.). 
Nov 1976. Contract EY-76-C-02-4029. 23p. Dep. NTIS, PC A02/ 
MF AOI. 


FUSION ENERGY 4615 


This program is an assessment of fusion cast polycrystalline 
calcium fluoride for = components of 1.064 micrometer pulsed 
laser fusion systems. Task areas include casting of essentially stress- 
free 33 centimeter diameter, 5 centimeter thick ingots, developin 
surface finishing techniques for optically figured plane and gtevied 
surfaces, and evaluate state-of-the-art antireflection coatings deposit- 
ed onto the specimens of the cast material. During the first quarter, a 
new casting furnace was installed in the laboratory and put into 
operation. Two complete casting runs were made. Temperature 
profiles taken during the first run demonstrated the existence of 
unacceptably ee radial gradients in the furnace and led to the 
design and installation of new heating elements prior to the second 
casting effort. ee heating elements and other furnace modi- 
fications decreased the radial gradients by more than a factor of 
three during the second run, but the ingot was still badly strained. 
Furnace modifications made before a third run, which is now in 
progress, appear to have further reduced the gradients. Although the 
a portion of the ingot from that second run contained growth 
defects, there is enough sound material to supply substrates for the 
antireflection coating task. Casting and post-casting annealing treat- 
ment studies are continuing. 


44630 (SAND—76-5964) Proto II description. Martin, T.H.; 
Johnson, D.L.; Seamen, J.F. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract EY-76-C-04-0789. 18p. Dep. NTIS, PC 
A02/MF AO0O1. 

Proto II is presently the lowest total output impedance (ap- 
proximately '/s 9) and highest total current (approximately 6 MA) 
with the fastest risetime and shortest pulse length of any contempo- 
rary accelerator being tested or under construction. This report 
gives discussions on the following topics: (1) Marx generators, (2) 
water energy storage capacitors, (3) SF¢ trigatron switch, (4) water- 
insulated lines, (5) diode, and (6) pulsed power flow. (MOW) 


44631 (SAND—77-0496) Determination of electron beam char- 
acteristics in strong pinches, Wright, T.P.; Hadley, G.R. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C- 
04-0789. 12p. Dep. NTIS, PC A02/MF AOl1. 

Radial profiles of electron beam fluid velocity, density, and 
temperature at the anode plane pinch region are presented for the 
first time. Beam characteristics are obtained from comparison of 
empirical and code results. The identification of the radially con- 
ae (vs. stagnating) nature of the beam in the pinch region 
implies that smaller, hotter pinches should be attainable. This result 
is desirable for attaining power densities interesting for inertial fusion 
applications. 


44632 (UCRL—52000-76-12, pp 1-5) Lasers and laser applica- 
tions. Imaging implosion dynamics: The x-ray pinhole/streak camera. 
Attwood, D.T. Dec 1976. 

In Energy and technology review. 

A Livermore-developed x-ray-sensitive streak camera was 
combined with a unique x-ray pinhole camera to make dynamic 
photographs of laser-irradiated fusion target implosions. These pho- 
tographs show x radiation emitted from the imploding shell during 
its 100-ps implosion; they are the first continuous observations of an 
imploding laser-driven fusion capsule. The diagnostic system has a 
time resolution of 15 ps and a spatial resolution of about 6 pm. 
Results agree very well with those predicted by our LASNEX 
calculations, confirming that the essential physics are correctly de- 
scribed in the code and providing further confidence in the sound- 
ness of this approach to inertial confinement fusion. 


44633 Numerical simulation of laser-initiated fusion. Zimmer- 
man, G.B.; Kruer, W.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Comments Plasma Phys. Controlled Fusion; 2: 
No. 2, 51-60(Nov 1975). 

The LASNEX code has been developed to study the many 
hysical processes important in the effort to achieve laser-initiated 
usion. A review of the physical processes and models incorporated 

in this computer code is given, followed by a discussion of a few 
examples of its use in interpreting experiments. 


44634 Physical fundamentals of diodes with powerful electron 
beams, Arch. Energiewirtsch.; 30: No. 12, 1085-1101(Dec 1976). (In 
German 


). 

7 figs.; 43 refs. Translated from English. Also published in 
Nuclear Fusion (1974) v. 14(5) p. 731-740. 

The paper first treats the plasma formation in the diode and 
then discusses a) the impedance of diodes with low v/y and critical 
compression current b) the behaviour of diodes with large v/y, and 
c) the beam compression in diodes with small v/y. Then are treated 
the experimental results of focussing by using the current-carrying 
plasma in diodes with large diameter, a numerical modelling of 
supra-compression of the beams in the diodes and the energy absorp- 
tion on solid targets. The resulting conclusions are finally applied to 
thermonuclear targets. It is concluded that the irradiation of solid 
targets by high-current electron beams can be a way of realizing the 
controlled thermonuclear synthesis. 
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44635 Laser fusion. Ashby, D.E.T.F. (UKAEA Research 
Group, Abingdon. Culham Lab.). Phys. Bl; 32: No. 12, 601-610(Dec 
1976). 

3 figs.; 12 refs. 

Laser fusion relies on the possibility of compressing a deuter- 
ium tritium mixture to a density of 1 kg cm~* by symmetric irradia- 
tion of a submillimeter-sized pellet by a high power (approximately 
10'* w) pulsed laser. In principle the inner region of the pellet can be 
imploded by the high pressure generating as the laser radiation heats 
the pellet surface. This talk introduces the basic principles of laser 
fusion and describes the present state of knowledge. 


44636 Experimental and theoretical work on laser interaction and 
laser-driven implosion carried out at Limeil. Bardes, J.; Bekiarian, A.; 
Dautray, R.; Delobeau, F.; Guillaneux, P.; Patou, C.; Reisse, J.M.; 
Watteau, J.P. (CEA Centre d'Etudes de Limeil, 94 - Villeneuve- 
Saint-Georges (France)). pp v.1 p.99-106 of In Plasma physics and 
controlled nuclear fusion research 1976. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

The investigations, undertaken at the Centre d’etudes de 
Limeil, deal with the interaction of laser radiation with matter as 
dependent on wavelength, intensity and nature of target, on the one 
hand, and the implosion of matter induced by laser beams, on the 
other. In the course of this work, powerful neodymium glass lasers 
(in cooperation with the Marcoussis laboratory) and high-resolution 
diagnostics and numerical simulation codes were developed. 


44637 Recent developments in understanding the physics of laser- 
produced plasmas. Bezzerides, B.; DuBois, D.F.; Forslund, D.W.; 
Kindel, J.M.; Lee, K.; Lindman, E.L. (Los Alamos Scientific Lab., 
N.Mex. (USA)). pp 123-129 of In Plasma physics and controlled 
nuclear fusion research 1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R. (6 
Oct 1976). 

The absorption of intense laser light by a plasma is known to 
roduce a high-energy component of electrons. Even though the 
ot-electron pressure may be larger than the cold-background pres- 

sure, the background temperature can control the self-consistent 
profile modification. Since temperatures in high-intensity experi- 
ments seem to be similar for COs and Nd glass lasers, the profile 
modification may be so severe for CO: that order-of-magnitude 
changes in density can occur over microns - leading to a softened 
electron spectrum. However, the resulting equilibrium of laser pres- 
sure balancing plasma pressure is unstable even when flow is proper- 
ly taken into account. Recent results for self-generated magnetic 
fields including important kinetic effects are also briefly discussed. 


44638 Demonstration of the possibility of using electron beams 
for heating thermonuclear targets. Bogolyubskii, S.L.; Liksonov, V.I.; 
Rudakov, L.I; Smirnov, V.P. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii); Gerasimov, B.P.; Mikhajlov, A.P.; Popov, Yu.P.; Samars- 
kij, A.A. (AN SSSR, Moscow. Inst. Prikladnoj Matematiki). pp 177- 
183 of In Plasma physics and controlled nuclear fusion research 
1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
IO. nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 


Exposure of gold and platinum foils to high-current electron 
beams indicated an energy input of up to 700 eV per atom; this 
exceeds by an order of magnitude the theoretical calculation of 
classical losses by the Monte-Carlo method for conditions where the 
foil thickness is considerably less than the depth of electron penetra- 
tion into the material. The anomalously high energy input has made 
it —_— to model a double-sheath target in which the first sheath 
(of Z much<1 material) slows the electrons down and transmits 
them by electrical conductivity to the surface layer of a second inner 
sheath of polyethylene. In this way, polyethylene velocities of (6- 
8)x10® cms~' are attained and neutron yields of up to 3X10® are 
achieved from a conical target, corresponding to a 1000-fold com- 
pression of plasma and plasma heating up to T approximately 1 keV. 


44639 Self-similar implosion of shells. Ferro Fontan, C.; Grat- 

ton, J.; Gratton, R. (Buenos Aires Univ. Nacional (Argentina). 

Facultad de Ciencias Exactas y Naturales; Direccion General de 

Investigacion y Desarrollo, Ministerio de Defensa, Buenos Aires, 

Argentina). Nucl. Fusion; 17: No. 1, 135-137(1977). 
Letter-to-the-editor. 


44640 Particle beam fusion research. Freeman, J.R.; Goldstein, 
S.A.; Hadley, G.R. (Sandia Labs., Albuquerque, N.Mex. (USA)) 
(and others). pp 167-175 of In Plasma physics and controlled nuclear 
fusion research 1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
— nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 
1976). 
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A review of Sandia Laboratories’ programme to investigate 
the feasibility of achieving inertial confinement fusion using pulsed 
power technology to produce focused electron and ion beams is 
presented. Recent results are discussed, including beam focusing, 
target interaction studies and accelerator development. 


44641 Laser compression studies at the University of Rochester. 
Goldman, L.M.; Goldman, E.B.; Delettrez, J.; Hoose, J.; Jackel, S.; 
Leppelmeier, G.W.; Lubin, M.J.; Nee, A.; Pelah, I.; Thorsos, E. 
(Rochester Univ., N.Y. (USA)). pp 109-119 of In Plasma physics and 
controlled nuclear fusion research 1976. Vol. I. Vienna; IAEA 
(1977). 

From 6. international conference on plasma physics and con- 
O nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 


A report is given on experimental and theoretical results 
related to compression experiments performed on the University of 
Rochester's four-beam laser system. The experimental results show 
volume reduction on the order of 300 with compressed electroi 
temperatures on the order of 1 keV, preheat fill by fast electrons, a 
density plateau in the vicinity of the critial surface, and compression 
efficiencies of a few per cent. The theoretical work focusses on the 
effect of absorption time history and of variation of the suprathermal 
electron distribution on the replication of these experiments. 


44642 Laser interaction and related plasma phenomena. Report 

on the 4, international workshop at Rensselaer Polytechnic Institute 

Troy, New York, USA, 8-12 November 1976. Hora, H. (New South 

Wales Univ., Kensington (Australia)); Schwarz, H.J. (Rensselaer 

Polytechnic Inst. of Connecticut, Inc., East Windsor Hill (USA). 

Hartford Graduate Center). Nucl. Fusion; 17: No. 1, 165-170(1977). 
Published in summary form only. 


44643 Potentiality of the proton-boron fuel for controlled ther- 
monuclear fusion. Moreau, D.C. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Nucl. Fusion; 17: No. 1, 13-20(1977). 

The reaction p + ''B yields 3a + 8.7 MeV is evaluated as a 
potential fuel for a controlled thermonuclear fusion reactor. It is 
shown that successful fusion power from p-''B is not to be expected 
in magnetic confinement devices because of very large synchrotron 
radiation losses. Laser fusion might be a more appropriate approach 
if it is proved feasible. 


44644 Thermonuclear fusion plasma produced by laser coupling 
and implosion. Yamanaka, C.; Yokoyama, M.; Nakai, S.; Yamanaka, 
T.; Izawa, Y.; Kato, Y.; Sasaki, R.; Mochizuki, T.; Kitagawa, Y.; 
Matoba, M. (Osaka Univ. (Japan)). pp 147-162 of In Plasma physics 
Cc; nuclear fusion research 1976. Vol. I. Vienna; IAEA 
1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 
1976). 

A very important problem of present laser fusion research is 
to achieve fundamental understanding of (i) laser-plasma coupling 
due to various interactions, and of (ii) the implosion process taking 
ne? in pellet targets. High-power laser systems of various wave- 
lengths have been constructed for this purpose. A glass laser system 
consisting of four beams, "Gekko IV”, using a new phosphate glass 
(LHG-5), has been constructed. The output energy is 1 kJ in one 
nanosecond and 300 J in 100 picoseconds. The focusable size of each 
beam is 50 xm in diameter. An E-beam-controlled COz2 laser system, 
"Lekko I”, can deliver 500 J in one nanosecond. A multiband 
multiline oscillator is tested to increase energy extraction. The 
saturation energy of the laser increases by about 60%. The PFN 
capacitor bank is sucessfully employed in the main pumping dis- 
charge with perfect loading. As far as laser-plasma coupling is 
concerned, the importanced of resonance absorption, its relation to 
self-generated magnetic fields and the high-energy ion jet stream, the 
self-modulation of the density profile, and the influence of density 
scale length on the parametric instability related to Brillouin backs- 
cattering are investigated. With the help of l-~m and 10-ym lasers a 
scaling law can be established for the interaction processes. A model 
for the generation of fast-ion jet streams is examined. The neutron 
yield in the plasma focus is enhanced by about a factor of two by 
strong absorption of the CO, laser beam. As to the implosion 
experiment, various targets with multi-layers have been studied and 
the radiation energy fiow was measured. Enhanced light transmis- 
sion is found (Ausaka effect). The compression of the deuterium- 
pe ——— is estimated as up to 1:100. The neutron yield is 
about 10°. 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 43735, 43736, 43737. 43738. 
43739, 43741 


44645 (CEA-CONF—3764) Alumina-plasma interaction in the 
Petula Tokamak. (Association Euratom-CEA, Centre d'Etudes Nu- 
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cleaires de Grenoble, 38 (France). Groupe de Recherches sur la 
Fusion Controlee; CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France). Service d’Ionique Generale). 1976. 12p. (CONF-761049— 
9). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From International symposium on plasma wall interaction; 
Julich, German, Federal Republic of (F.R. | sales (18 Oct 1976). 

Copies available from Service de Documentation, CEN 
Saclay, BP No.2, 91190 Gif-sur-Yvette (France). 

In connection with the construction of an alumina vacuum 
vessel on the PETULA Tokamak, measurements of the outgassing 
saa of alumina and studies of alumina-plasma interaction have 

undertaken. Outgassing rates of 10-'' to 10-'* torr 1/s cm? are 
achieved for baking a ranging between 150 deg and 200 
deg C. Two categories of results have been obtained from the studies 
of alumina-plasma interaction depending on the plasma interacting 
with the alumina. For dense and cold plasmas nsub(e) approximately 
equal to 10", Tsub(e) equals a few eV, impurity concentrations 
lower than 1% are measured - ELISA experiment. For dense and 
hot plasmas, comparison between discharges produced with tungsten 
and alumina limiters shows an improvement of plasma characteristics 
in the case of alumina: ohmic power and oxygen contamination are 
significantly reduced. 


44646 (CONF-760935—P1, pp 73-93) TETR: a Tokamak Engi- 
neering Test Reactor to qualify materials and blanket components for 
early DT Fusion Power Reactors. Kulcinski, G.L.; Conn, R.W.; 
Maynard, C.W. (Univ. of Wisconsin, Madison). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The general behets of a beam driven tokamak reactor de- 
signed to provide engineering information for the Demonstration 
Power Reactors of the late 1990's are presented. The TETR is based 
on the anticipated state-of-the-art plasma physics and engineering 
technology of the 1980-1985 period and as such, should be able to be 
built and operated in the 1985-1990 period. The reactor provides an 
integrated neutron wall loading of 1 MW-yr/m? per year of oper- 
ation to a 20 m? test area. Details of the materials test program are 
given along with an assessment of the difficulty of meeting the 
required goals in the desired timeframe. 


44647 (CONF-760935—P1, pp 95-105) Tokamak Engineering 
Technology Facility. Stacey, W.M. Jr.; Abdou, M.A.; Bolta, C.C. 
(Argonne National Lab., IL). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 1976). 

In Technology of controlled nuclear fusion. Volume I. 

The Tokamak Engineering Technology Facility (TETF) is a 
neutral beam driven D-T machine with a major radius (R) of 3 m 
and a plasma current (I/sub p/) of 1.4 MA based on the counter- 
streaming-ion-torus mode of operation. It can be used to demonstrate 
fusion reactor technology uired for the Experimental Power 
Reactor and to serve as a radiation test facility. 


44648 (CONF-760935—P1, pp 135-147) Recent progress in CTR 
bulk radiation effects studies. Wiffen, F.W.; Stiegler, J.O. (Oak Ridge 
National Lab., TN). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 _ 1976). 

In Technology of controlled nuclear fusion. Volume I. 

A review of recent experiments that partially simulate fusion 
reactor structural materials irradiations have helped develop our 
understanding of effects that will be observed in fusion reactors. At 
the high fluences and elevated temperatures that will be characteris- 
tic of reactor operation, experimental data have shown that the high 
helium contents that result from (n,a) reactions will be important in 
determining the irradiation response. In particular, these high helium 
concentrations will result in more restrictive limits on reactor re- 
sponse than would be set based on results of fast spectrum fission 
reactor experiments. Low fluence, ambient tem ture irradiations 
with 14 MeV neutrons have been paren themes gre fission reactor 
irradiations on the basis of changes in several physical properties in a 
number of different materials. These comparisons suggest that fission 
reactor neutrons provide an adequate simulation of the displacement 
damage component of fusion neutron irradiation, and that differ- 
ences between the two types of irradiation can be understood. Since 
fission neutron irradiations do not usually produce the same amount 
of transmutation products as will fusion reactor service, all simula- 
tion experiments must be evaluated with awareness of this restric- 
tion. 


44649 (CONF-760935—P1, pp 169-187) Ion, photon-surface in- 
in fusion reactors. Kaminsky, M. (Argonne National Lab., 
IL). 1976. 
From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
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In Technology of controlled nuclear fusion. Volume I. 

The surfaces of major components of thermonuclear fusion 
reactors such as the first wall, beam limiters, or divertor walls will 
be exposed to particle and photon bombardment from primary 
plasma radiations and from secondary radiations. The impact of 
energetic particles (e.g., ions, atoms) on surfaces can cause such 
p as physical and chemical sputtering, vaporization, radi- 
ation blistering, particle impact induced —— backscattering 
of impinging particles, and nuclear reactions. The impact of energet- 
ic photons on surfaces can cause photo-desorption, photo-decompo- 
sition of surface compounds, photo-catalysis, photo-electron emis- 
sion, and surface heating due to photo-adsorption in near-surface 
regions. Such affects in turn can (a) seriously damage and erode the 
bombarded surface and (b) release major quantities of impurities 
which can contaminate the plasma. A summary of some of the major 
surface effects leading tc plasma contamination and surface erosion 
is given. 

44650 (ORNL/TM—S291, pp 391-473) Controlled thermonucle- 
ar processing. Sep 1976. 

In Experimental Engineering Section semiannual progress 

eet (excluding reactor programs), March 1, 1975—August 31, 


Chemical process problems for controlled thermonuclear re- 
actors (CTRs) are largely centered around purifying and recycling 
tritium containing fuel from the plasma exhaust and from a tritium- 
breeding blanket. Extremely high degrees of tritium containment are 
cemnieel in each of these operations. Efforts during this report 

riod included scoping studies of tritium-handling systems for an 

xperimental (Fusion) Power Reactor (EPR), evaluation of methods 
for recovering tritium from blanket materials, studies of tritium 
recovery from vacuum pumps, measurements of tritium sorption 
rates from liquid metals, and initiation of an experimental study of 
tritium release from solid blanket materials. 


44651 Device for supporting magnetic limiter coils within a 
vacuum container in a nuclear fusion apparatus. Moritani, E. (to 
Sumitomo Shipbuilding and Machinery Co., Ltd). Japanese Patent 
1976-69,790/A/. 13 Dec 1974. 4p. (In Japanese). 

Object: To provide a support device, which is compact and 
easy in assembly, capable of effectively erasing an electromagnetic 
force exerted on a plurality of magnetic limiter coils as an internal 
force of one support frame. Structure: A construction comprising a 
plurality of magnetic limiter coils positioned within a vacuum con- 
tainer, a support frame having a symmetrical construction fixedly 
supported externally of the vacuum container, and a support member 
for locking the support frame and magnetic limiter coils, the plural- 
ity of magnetic limiter coils being symmetrically secured to the 
support frame. 


44652 Method for supporting magnetic limiter coils within a 
vacuum container in a nuclear fusion apparatus. Moritani, E. (to 
Sumitomo Shipbuilding and Machinery Co. Ltd). Japanese Patent 
1976-69,791/A/. 13 Dec 1974. 4p. (In Japanese). 

Object: To allow thermal strain to escape from magnetic 
limiter coils, thereby avoiding an abnormal stress within the coils. 
Structure: A method for supporting magnetic limiter coils within a 
vacuum container at more than three points externally of the 
vacuum container, wherein two suitably opposed points are support- 
ed by a fixed support frame to retain the coils in position, whereas 
the other support point is supported by a movable support frame to 
thereby avoid thermal strain from the coils. 


44653 Bellows assembly for a vacuum container in a plasma 
devices. Nishikawa, M.; Aizawa, T.; Yamada, M.; Taguchi, M. (to 
Mitsubishi Atomic Power Industries, Inc). Japanese Patent 1976- 
84,000/A/. 21 Jan 1975. 4p. (In Japanese). 

Object: To permit uniform and efficient heating of a bellows 
assembly and ready manufacture and maintenance. Structure: The 
bellows has ridge portions and groove portions, with an insulating 
refractory material fitted in the groove portions. The insulating 
refractory materials has a structure such that two longitudinally 
extending parallel sheath heaters are buried within it. Thus, it is 

ible to sufficiently heat the tip portions directed toward the 
interior of the bellows and also increase the heating efficiency with 
an increased heat radiation area. Further, the insulating refractory 
material with sheath heaters buried in it is divided into a plurality of 
blocks to facilitate manufacture and maintenance of the bellows. 


44654 Protection of walls from hard disruption in large toka- 
maks. Sestero, A. (Comitato Nazionale per |’Energia Nucleare, Fras- 
cati (Italy). Lab. Gas Ionizzati). Nucl. Fusion; 17: No. 1, 115- 
123(1977). 

During hard disruptions, dangerous overheating of the limiter 
can be avoided if it is protected by a dense, cold, high-Z plasma 
blanket - the “virtual limiter’, as it has been termed throughout the 

resent paper. The virtual limiter intercepts the particles escaping 
rom the hot plasma core, and radiates away the absorbed energy as 
a flux of soft X-rays. The physics of such a process is investigated in 
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the present paper, and specifications are derived for the achievement 
of effective protection. 


GENERAL AND MISCELLANEOUS 


REFER ALSO TO CITATION(S) 44437 


MANAGEMENT 
REFER ALSO TO CITATION(S) 44060, 44061, 44666 


44655 (CONF-760934—, pp 41-63) ERDA financial systems. 
Zanetell, R.L. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

Twenty-three charts detailing ERDA financial systems are 
given. Topics included are objectives, reasons for this approach, 
steps of structured analysis and design process, project organization, 
and duties of the various organizational components. (RWR) 


44656 (CONF-760934—, pp 64-67) Operations office manage- 
ment information system. Deubler, V.A. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

The status of the Operations Office Management Information 
System is discussed. The system is to be a completely integrated 
financial, contractual, and 26 ge my ose management system. 
The present, past, and future of the effort are related. (RWR) 


44657 (CONF-760934—, pp 78-233) Information systems plan- 
ning identification phase report. Volume II. Ray, M.D. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

To cope with the complexity of administrative decision 
making and to improve productivity, executives must base their 
decisions on a global view of institutional activities. Sufficient, 
timely, and accurate information is required. This document de- 
scribes an effort to establish an effective administrative information 
system. 11 figures, 19 tables. (RWR) 


44658 (DP-MS—76-84) On-line computer system for work-order 
control. Anderson, R.A. Jr. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract E(07-2)-1. 
17p. (CONF-770508—1). Dep. NTIS, PC A02/MF AO1. 

From 28. national plant engineering and maintenance confer- 
rrvad Chicago, Illinois, United States of America (USA) (9 May 


A computer program is used with a direct viewing (CRT) 
terminal and printout unit to provide current information on all 
maintenance tasks at the Savannah River Laboratory. The data, 
available daily to foremen, scheduling personnel, and customers, are 
maintained in an on-line computer program, MIACJR. Interaction 
through the CRT terminal allows daily revisions as work progresses, 
jobs are initiated or completed, or other job changes are made (such 
as priority). Approximately 2000 jobs, open at any one time, for 22 
customer groups are monitored so that 11 craft groups may work in 
an orderly and efficient manner. 3 figures. 


44659 (UCRL—52000-77-1) Energy and technology review. 
Selden, R.W.; Cummings, K.L.; Crawford, R.B.; Prono, J.K. (eds.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
= 1977. Contract W-7405-ENG-48. 38p. Dep. NTIS, PC A03/MF 
AOl. 

A separate abstract was prepared for each of the four articles 
in this issue. (RWR) 


44660 (UCRL—52000-77-2) Energy and technology review. 
Selden, R.W. (ed.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Feb 1977. Contract W-7405-ENG-48. 35p. Dep. 
NTIS, PC A03/MF AOl1. 

A separate abstract was prepared for each of the three items 
in this issue. (RWR) 


44661 (UCRL—52000-77-2, pp 1-10) Laboratory: retrospect and 
prospect. Batzel, R. Feb 1977. 

In Energy and technology review. 

Each year the Director of LLL reports to the staff on 
accomplishments and trends at the Laboratory. This article summa- 
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rizes Roger Batzel's address on February 25, 1977, and covers such 
issues as the proposed FY 1978 operating budget, Laboratory trends 
spanning his tenure as Director since December 1971, and Laborato- 
ry priorities in the near future. 7 figures. 


44662 (UCRL—52000-77-2, pp 11-18) Achievements and devel- 
opments at LLL. Feb 1977. 

In Energy and technology review. 

In discussing Laboratory trends, the Director cited numerous 
examples of progress recorded during the past year. This summary 
highlights some of the programmatic and research milestones that 
marked 1976 and that represent the diversity of efforts carried out at 
LLL. 6 figures. (RWR) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 42543, 42569, 42587, 42626, 
42632, 42960, 42963, 42986, 43143, 43458, 43497, 43803 


44663 (CONF-760934—) Proceedings of AESOP conference. 
Volume 15. (Energy Research and Development Administration, 
Washington, D.C. (USA)). 1976. 366p. Dep. NTIS, PC Al6/MF 
AOl. 


From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

te abstracts were prepared for nine of the papers in this 
volume. The remaining seven have already been cited in ERA, and 
can be found by referring to CONF-760934— in the report number 
index. (RWR) 


44664 (CONF-760934—, pp 1-18) ERDA task force on long- 
range ADP plans. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Pro ; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

A series of 16 charts describing the ERDA ADP long-range 
plan is presented. The need for planning and the two-phase approach 
are discussed. The existence of a number of critical issues was 
recognized. (RWR) 


44665 (CONF-760934—, pp 19-34) Big machines and small ma- 
chines in biology and medicine. Budinger, T.F. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

A personal view of the use of large and small computers in 
scientific problems of medical importance is given. The basic philos- 
ophy is to develop programs on big machines and then move to 
minis after demonstration of efficacy. The approach is illustrated by 
a program to develop a method of examining the integrity of heart 
muscle noninvasively. The author feels that large machines will long 
have a place in this process. 7 figures. (RWR) 


44666 (CONF-760934—, pp 35-40) Report on the rewrite of 
ERDAM 1801. Roberts, D.L. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Pro ; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

The results of a review of ERDA Manual Chapter 1801 are 
discussed. This chapter is concerned with EDPE acquisitions; appro- 
priate procedures to be followed are recommended. (RWR) 


44667 (CONF-760934—, pp 75-77) ERDA ADP task force. 
Royston, R.J. 1976. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Pro; s; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

Informal minutes of the first meeting of the group on Septem- 
ber 28, 1976, are provided. Problems to be addressed by the group 
are outlined. (RWR) 


44668 (CONF-760934—, pp 292-317) PDP-11 debugging tool. 
= D.E.; Gallegos, M.E. (Los Alamos Scientific Lab., NM). 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Programs; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

In Proceedings of AESOP conference. Volume 15. 

Debugging a PDP-11 System can be quite frustrating; pro- 
grams like ODT are helpful, but they must be integrated into existing 
software. Also, ODT adds overhead to the system since it is inter- 
rupt-driven through software traps. This makes it dangerous to use 
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in real-time systems. A stand-alone hardware device that can be 
connected to a PDP-11 running any software package was devel- 
oped. It has most of the features of ODT plus some unique features. 
Since it operates in a real-time, on-line, dynamic mode, it does not 
affect any timing or add overhead to the system. To are not 
required to drive it, and it is continually available. Many of its 
features can also be software driven or interrogated. The PDP-11 
Debugging Tool can display information, modify memory, generate 
interrupts, simulate non-existent hardware, stack and display data or 
address values, count accesses to an address, halt when address 
accessed and display the Unibus signals—all in real time. It has 
proven very useful for debugging both hardware and software 
problems. 7 figures. 


44669 (LA—6750-MS) Role of supercomputers at LASL. Morse, 
N.R. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1977. Con- 
tract W-7405-ENG-36. 26p. Dep. NTIS, PC A03/MF AOI. 

This report explores the philosophy for using supercomputers 
at LASL. For this purpose, supercomputers are defined as large 
scientific machines with state-of-the-art computational capabilities. 
Various options for designing a supercomputer operating system are 
discussed, and the favored option is specified. 1 figure. 


44670 (LA—6756-MS) Overview of LASL integrated computer 
network. Kelso, H.F. (Los Alamos Scientific Lab., N.Mex. (USA)). 
yo 1977. Contract W-7405-ENG-36. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The history of computing at the Los Alamos Scientific Labo- 
ratory (LASL) has been dominated by pure “number-crunching,” 
attacking large problems by dedicating the most powerful computers 
available for long —- In more recent years, time-sharing has 
become a standard mode of computer usage at LASL, and the 
LASL Central Computing Facility (CCF) must provide many termi- 
nal-related services. All services must be available from terminals 
except those that must be specifically denied for security reasons. 
One common mode of operation consists of interactive job setups, 
computation on a large machine and post-execution output analysis 
from a terminal. Centralized file storage should also be provided 
because some large jobs need all the storage available on a machine. 
To satisfy these needs, a network is being created that will eventual- 
ly include most, if not all, of the Central Computing Facility worker 
computers and file storage devices. This report is an overview of the 
history, design philosophy, implementation, and future plans for the 
LASL integrated computer network and its use in both a production 
and time-sharing environment. 7 figures. 


44671 (LA—6758-C) Proceedings of the second ERDA statisti- 
cal symposium . Tietjen, G.; Campbell, K. (comps.). (Los Alamos 
Scientific Lab., N.Mex. (USA)). Apr 1977. Contract W-7405-ENG- 
26. 280p. (CONF-761023—). Dep. NTIS, PC A13/MF AOI1. 

rom 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

The Second ERDA Statistical Symposium, sponsored by the 
Energy Research and Development Administration, was held at Oak 
Ridge, Tennessee, October 25-27, 1976. This was the second annual 
symposium designed to promote interlaboratory communications 
among ERDA statisticians as well as contacts with statisticians from 
other institutions. The proceedings of the first symposium, held at 
Los Alamos in November, 1975, have been published by Batelle 
Pacific Northwest Laboratories (BNWL-1986). Separate abstracts 
were ao for seven of the papers in this proceeding, all going in 
ERDA Energy Research Abstracts (ERA) and two in Energy 
Abstracts for Policy Analysis (EAPA). The remaining four have 
already been cited in ERA and can be found by referring to CONF- 
761023— in the report number index. (RWR) 


44672 (LA—6758-C, pp 1-16) Robust discrimination and classifi- 
cation. Hogg, R.V. (Univ. of lowa, lowa City). Apr 1977. 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

In Proceedings of the second ERDA statistical symposium . 

The best procedure for classifying a multivariate observation, 
Z, aS an x or a y is based upon the ratio f(z)/g(z), where f and g are 
the respective known densities of tive two distributions. If the densi- 
ties are unknown and the sizes n/sub x/ and n/sub y/ of the training 
samples are large, a very good rule would be based on the ratio of 
the estimates of these densities at z. If n/sub x/ and n/sub y/ are 
smaller, we must put more assumptions into the model, like those of 
normality and common covariance matrix. With normality assump- 
tions, either the linear or quadratic discriminant function is obtained, 
depending on whether the covariance matrices are equal or not. The 
usual forced and partial discrimination rules are discussed. It is then 
shown how to order z among the x's (y's) to obtain R/sub x/ (R/sub 
y/), a rank of z among the x's (y’s). These ranks can be used to 
construct a nice distribution-free theory of partial discrimination 
which maintains the probabilities of misclassifications at some speci- 
fied values. Moreover, these ranks can be used in forced discrimina- 
tion to keep the probabilities of misclassifications approximately 
equal. Two Monte Carlo studies dramatize how effective these 
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nonparametric schemes are in abnormal situations. An example, 
involving producing and —a oil lands, is analyzed by use 
of some of these nonparametric techniques, and the results are 
compared to more classical procedures. Finally, a few comments are 
made about the need for future research in the area of developing 
new schemes for ordering the z among the x's (y’s). 2 tables. 


44673 (LA—6758-C, pp 17-36) Rare event techniques applied in 
the Rasmussen study. wd a W.E. (Nuclear Regulatory Commis- 
sion, Washington, DC). Apr 1977. 

From 2. ERDA statistical eee Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

In Proceedings of the second ERDA statistical symposium . 

The Rasmussen Study estimated public risks from commercial 
nuclear power plant accidents, and therefore the statistics of rare 
events had to be treated. Two types of rare events were specifically 
handled, those rare events which were probabilistically rare events 
and those which were statistically rare events. Four techniques were 
used to estimate probabilities of rare events. These techniques were 
aggregating data samples, discretizing continuous” events, extrapo- 
lating from minor to catastrophic severities, and decomposing events 
using event trees and fault trees. In aggregating or combining data 
the goal was to enlarge the data sample so that the rare event was no 
longer rare, i.e., so that the enlarged data sample contained one or 
more occurrences of the event of interest. This aggregation gave rise 
to random variable treatments of failure rates, occurrence frequen- 
cies, and other characteristics estimated from data. This random 
variable treatment can be interpreted as being comparable to an 
empirical Bayes technique or a Bayesian technique. In the discretiz- 
ing event technique, events of a detailed nature were grouped 
together into a grosser event for purposes of analysis as well as for 
data collection. The treatment of data characteristics as random 
variables hel to account for the uncertainties arising from this 
discretizing. In the severity extrapolation technique a severity vari- 
able was associated with each event occurrence for the pu of 
predicting probabilities of catastrophic occurrences. Tail behaviors 
of distributions therefore needed to be considered. Finally, event 
trees and fault trees were used to express accident occurrences and 
system failures in terms of more basic events for which data existed. 
Common mode failures and general dependencies therefore needed 
to be treated. 2 figures. 


44674 (LA—6758-C, pp 58-83) Robust/resistant N-factor PLUS 
analyses. Olsen, A.R.; Nicholson, A.R. (Battelle Pacific Northwest 
Labs., Richland, WA). Apr 1977. 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

In Proceedings of the second ERDA statistical symposium . 

PLUS analyses, robust/resistant fitting pete. for N- 
subscripted quantitative data are described, and their implementation 
asa FORTRAN computer program is given. The procedure is an 
alternate method to arithmetic mean estimated structure (main ef- 
fects and interactions) in the classical analysis of variance. The 
development was motivated by the analysis of data with non- 
Gaussian error structure—including presence of outliers—and com- 
plicated interaction structure. The computer program will handle 
any number of factors, restricted or unrestricted factorial fitting, and 
missing data. The summary may be completed using any measure of 
central tendency. The present program has the options median, 
midmean, and k-step biweight in addition to the classical mean 
estimate. Effective presentation of the estimated effects and the 
residuals is emphasized. The PLUS analysis is illustrated with an 
actual data set. 2 figures, 5 tables. 


44675 (LA—6758-C, pp 115-141) Analysis of disease incidence 
data from survival experiments. Mitchell, T.J. (Union Carbide Corp., 
Oak Ridge, TN). Apr 1977. 

From 2. ERDA statistical symposium; Oak Ridge, Tennessee, 
United States of America (USA) (25 Oct 1976). 

In Proceedings of the second ERDA statistical symposium . 

The statistical analysis of disease incidence data obtained at 
death from animals subjected to various treatments depends on the 
designation of the disease as “lethal” or “nonlethal,” the analysis 
being different in each case. In practice, problems arise because 
diseases are neither strictly lethal nor strictly nonlethal. 8 tables. 


44676 (ORNL/CSD/TM—21) User's manual for the pattern 
ition code RECOG-ORNL. Begovich, C.L.; Larson, N.M. 
(Oak Ridge National Lab., Tenn. (USA)). May 1977. Contract W- 
7405-ENG-26. 132p. Dep. NTIS, PC A07/MF AOI. 
RECOG-ORNL is a general-purpose pattern recognition 
code which is an ORNL modification of the program RECOG, 
written and implemented at Lawrence Livermore Laboratory. The 
code contains various pattern recognition methods for data analysis, 
reprocessing and display of data, plus unsupervised and supervised 
learning. The algorithms used and the input data required are 
described for each available option. A sample run is included. An 
auxiliary program which calculates the array sizes needed for a data 
set is also listed. 2 figures, 12 tables. 
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44677 (SAND—77-0413C) Software for ordinary differential 
equations. Shampine, L.F. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 24p. (CONF-770210—2). 
Dep. NTIS, PC A02/MF AO1. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

A brief overview of the present situation of computer codes 
for the solution of differential equations is given. Suggestions as to 
the code appropriate for a particular problem are included. (RWR) 


44678 (SLAC—199) Internals of the video graphics terminal. 
Shustek, L. (Stanford Linear Accelerator Center, Calif. (USA)). Dec 
1976. Contract EY-76-C-03-0515. 34p. Dep. NTIS, PC A03/MF 
AOl. 

The Stanford-SLAC Video Graphics Terminal (VGT) is an 
experimental computer terminal which is intended to provide low- 
cost, high-quality — and programable text processing by 
taking advantage of the latest memory and microprocessor technol- 
ogy. The basic characteristics of the terminal and an overview of the 
internal organization have already been described in SLAC-PUB- 
1715, and the reader is encouraged to have read that document 
before proceeding. This technical memo is a more detailed descrip- 
tion of the prototype that has been constructed; logic drawings and 
program listings are included as appendices. This is NOT intended to 
be the instruction manual for the assembly of a "VGT kit,” and any 
attempt to mechanically reconstruct the VGT using this information 
and without a thorough understanding of the entire device is most 
vigorously discouraged. 11 figures. (RWR) 


44679 (SLAC—200) File migration. Stritter, E.P. (Stanford 
Linear Accelerator Center, Calif. (USA)). Jan 1977. Contract EY- 
76-C-03-0515. 114p. (STAN-CS—77-594). Dep. NTIS, PC A06/MF 
AOl. 

Thesis. 

In a computer system, program and data files’ are stored on 
secondary memory such as discs. If the capacity of the secondary 
memory is not sufficient to hold all the files, some sort of back-up 
memory (e.g., magnetic tape) is used to supplement secondary stor- 
age. The transfer of files between secondary and back-up storage is 
referred to here as “migration.” Migration may be done explicitly by 
each user or automatically by the operating system. This work 
studies automatic migration strategies. A migration strategy is sought 
which maximizes the probability that a file that is accessed will be 
found in secondary memory and which minimizes the migration 
activity. Trace data of file system activity on a general purpose 
computer system collected for one year provide the basis for a 
quantitative study of migration. Various possible migration strategies 
are presented. Two non-equivalent criteria are used for evaluating 
strategies. LRU (least recently used) and MIN (the theoretically 
optimum strategy for fixed sized pages) are studied. Other strategies, 
including LFU (least frequently used), that are suggested by the 
results of statistical analysis are examined. The fact that files are not 
equal in size can be used to advantage, and replacement strategies 
are shown to be improved when the size of a file is taken into 
consideration. Finally, some non-realizable strategies using knowl- 
edge of files’ future accesses are presented for comparison with the 
practical strategies already mentioned. A simulation model of file 
system activity is examined. The model is useful for generating 
artificial trace data. Simple parameter changes allow the model to 
simulate other environments. 31 figures. 


44680 (UCID—17372) Data Director editor user’s manual. 
McGoldrick, P. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 21 Mar 1977. Contract W-7405-ENG-48. 4lp. 
Dep. NTIS, PC A03/MF AOI. 

EDIT allows the user to edit or create text, either interactive- 
ly or in the batch mode. The text may be a source program, program 
data, or documents. Special provisions permit the creation or editing 
of APT source-language programs. EDIT processes ASCII files 
from any accessible Data Director library and outputs files to any 
such library as specified by the user. 


44681 (UCID—17430) Area of intersection of arbitrary poly- 
gons. Warshaw, S.I. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Mar 1977. Contract W-7405-ENG-48. 43p. Dep. 
NTIS, PC A03/MF AOI. 

The geometric aspects of calculating the area or volume of 
the region of overlap between two intersecting arbitrary polygons 
are considered in detail, for the purpose of adapting them to a 
workable algorithm suitable for a digital computer. Such an algo- 
rithm is described, and certain floating point arithmetic errors which 
occur that are detrimental to the operation of the algorithm are also 
discussed. Methods for circumventing these difficulties are present- 
ed. 13 figures, 3 tables. 


44682 (UCID—17433) Structured computer-aided digital logic 
design: the S-1 Design System. Widdoes, L.C. Jr.; McWilliams, T.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 
a 1977. Contract W-7405-ENG-48. 12p. Dep. NTIS, PC A02/MF 
AOl. 
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Structured computer-aided digital logic design is defined and 
an example of it is given, the S-1 Design System. It is noted that such 
a system has resulted in a very large reduction in the amount of 
designer effort required to complete the design of a large-scale 
digital processing system in the first exercise of its capabilities. This 
basic and generally applicable advance in digital design technology 
may be expected to affect quite favorably all complex digital systems 
developments. 3 figures. 


44683 (UCLA—34P214-29) Annual progress report for Energy 
Research and Development Administration. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Science). May 
1976. Contract EY-76-S-03-0034-214. 38p. Dep. NTIS, PC A03/MF 
AOl 

During the 1975-76 year development work on an interactive 
programing system to support reliable information system design 
proceeded. Software and language studies treated methods for gen- 
erating correct microprograms, structured design of a SIMULA 
compiler, device-independent interactive graphics, higher-level lan- 
guages for associative processors, and data base management sys- 
tems. Design and development of software and hardware combined 
to advance the local UCLANET, a resource-sharing computer net- 
work. Experimentation to enhance networking between ERDA lab- 
oratories continued along with theoretical studies related to realiza- 
tion of a universal job control language. 2 figures, 1 table. 


44684 (UCRL—S50025-77-1, pp 6-12) MFECC electronics group 
has played a vital role in the creation of the national MFE computer 
network. 23 Mar 1977. 

mT Electronics Engineering Department quarterly report No. 
1, 1977. 

Shortly after its inception in late 1973, the MFE computer 
center at LLL began providing the computing power of a large 
digital computer to magnetic-fusion-energy researchers throughout 
the nation. The system has grown rapidly from the use of rented 
time on a dial-up CDC 6600 computer to a full network of PDP-10- 
based user service centers that communicate directly over dedicated 
telephone circuits with the computer center's CDC 7600/6400 cen- 
tral computer and central storage system. A group of engineers and 
technicians from the EE Department, assigned to the computer 
center from the beginning of the project, has made important contri- 
butions to the design and development of the network at every step 
in its growth. 4 figures. 


44685 (UCRL—50025-77-1, pp 13-17) New fiber-test facility is a 
great improvement: thanks to its microprocessor-controlled data-acqui- 
sition system. 23 Mar 1977. 

In Electronics Engineering Department quarterly report No. 
1, 1977. 
As many as 800 separate fiber-composite samples can be 
tested simultaneously at the Laboratory’s new fiber-test facility. 
Unlike the previous test facility, where a technician had to walk 
through daily and examine up to 400 tests individually, the new 
facility uses an LSI-11 microprocessor to examine the progress of all 
800 tests 86,400 times a day. Whenever a fiber fails under test, the 
microprocessor records the time of failure, recalls the exact time the 
test began, and computes the test life of the fiber sample. A perma- 
nent record of the test is then printed out at a teletypewriter. To 
check for test results, the technician stops by occasionally to collect 
the teletypewriter printouts. 3 figures. 


44686 (UCRL—52000-76-12, pp 18-22) Advanced energy sys- 
tems. National MFE computer center: 1976 update. Fitzgerald, J.M. 
Dec 1976. 

In Energy and technology review. 

The national magnetic-fusion-energy (MFE) computer center 
at Livermore, operational since the fall of 1974, expanded its data 
communication network and improved its software and hardware 
during 1976. The network now includes seven user service centers 
across the country (including two at LLL) connected by 50,000-bit/s 
transmission lines to the MFE center. The most recent addition is a 
service center at Science Applications, Inc., in La Jolla, California. 
Among the major developments this past year is a high-speed 
channel that standardizes the process of interfacing computers of 
various manufacturers. FILEM, a versatile file-management system 
for remote users, was also significantly improved and will include a 
500-billion-bit mass storage facility later this year. Demand for 
computational support in the MFE community continues to outstrip 
the center's capacity, requiring us to plan for a second CDC 7600 at 
Livermore and spurring interest in a next-generation computer as a 
third processing unit. 3 figures. 


44687 (UCRL—52000-77-1, pp 27-37) DISPLAY: an interactive 
picture editor. Rowe, J.H. Jan 1977. 

In Energy and technology review. 

DISPLAY is one of the latest in a series of utility programs 
for plotting numerical data and displaying it in graphical form. The 
graphic information is organized in a new way that makes it possible 
to manipulate individual picture elements, e.g., lines or points; a 
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powerful editing capability results. This same feature also enables the 
computer to operate on the entire image, interpolating as many 
frames as desired between two successive pictures and producing a 
moving pictue of the transition from one to the other. The machine- 
and language-independent data structure of DISPLAY allows one to 
compare pictures generated by different machines, from different 
programs, written in different languages. The ability to alter and 
rezone data interactively has greatly reduced the turnaround time on 
large hydrodynamic calculations. 4 figures. 


44688 (UCRL—77503) BASIC for INTEL’s 8080. Maples, 
M.D.; Fisher, E.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Dec 1976. Contract W-7405-ENG-48. Sp. 
(CONF-770410—1). Dep. NTIS, PC A02/MF AOI. 

From Microcomputer 777; Oklahoma City, Oklahoma, 
United States of America (USA) (6 Apr 1977). 

High-level languages for ang eager were introduced in 
1973 with Intel’s 8008 PLM. Since then, a controversy has raged 
over the worthiness or unworthiness of high-level languages in 
microprocessor applications. Now, in 1976, most microprocessor 
vendors have already announced plans for high-level languages. 
They range from PLM compilers to the BASIC interpreters. Law- 
rence Livermore Laboratory's BASIC combines the best features of 
both compilers and interpreters. LLL’s BASIC consists of a 5K-byte 
PROM resident interpreter, used for program generation and debug- 
ging, and a cross-compiler used to convert the lengthy, inefficient 
interpretive program into an efficient object code. The finalized 
object code executes faster than an equivalent PDP-8e FOCAL 
program, which indicates BASIC’s capabilities in the areas of data 
acquisition and control, where FOCAL has been so well accepted. 3 
figures, 3 tables. 


44689 (UCRL—79142) Practical considerations in implementing 
a real-time controller design automation system. Smith, R.J. II; Mate- 
lan, M.N. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Feb 1977. Contract W-7405-ENG-48. 3p. (CONF- 
770211—1). Dep. NTIS, PC A02/MF AO1. 

From ACM/IEEE symposium on design automation and 
microprocessors; Palo Alto, California, United States of America 
(USA) (24 Feb 1977). 

A methodology for reducing the complexity of designing 
real-time control systems has been previously reported. Techniques 
based on the methodology, using automatic hardware and software 
synthesis, are outlined. Practical considerations in implementing a 
usable design automation system, employing these techniques and 
producing a complete real-time controller given only a behavioral 
application description, are discussed. 3 figures. 


44690 Zeros and poles of Pade approximants to e/sup z/. Saff, 
E.B. (Univ. of South Florida, Tampa); Varga, R.S. Contract AT(11- 
1)-2075. Numer. Math.; 25: 1-14(1975). 

The location of the zeros and poles of general Pade approxi- 
mants to e/sup 2/ is studied. The location of these zeros and poles is 
useful in the analysis of stability for related numerical methods for 
solving systems of ordinary differential equations. 2 figures, 3 tables. 


44691 MAPEDIT system for automatic map digitization. 
Holmes, H.H.; Austin, D.M.; Benson, W.H. (Univ. of California, 
Berkeley). Comput. Graphics; 1: 251-255(1975). 

From Conference on computer graphics and interactive tech- 
niques; Bolder, CO, USA (15 Jul 1974). 

A system for the automatic digitization of polygon boundaries 
is described. Digitized map files are created from a driver tape 
containing identification codes and approximate centroids of poly- 
gonal boundaries (e.g. census tracts) and a film image of the map. 
The digitizer scans on the film plane in an automatic line-following 
mode, producing the first stage of the map file for the editing system. 
The MAPEDIT system, which can be used either interactively or in 
batch mode, reads maps in several standard formats and provides for 
combining and selecting maps by census (or other) geocodes or by 
longitude and latitude. This system provides several stages of data 
compression, analysis, and verification, including algorithms for 
detecting straight lines, finding corners, fitting insets of maps togeth- 
er and matching boundaries common to a pair of polygons. Auxiliary 
programs provide a very high resolution (1 part in 25,000) CRT plot 
of the map, allow a detailed examination and editing of the map, and 
supply missing geocodes using auxiliary tapes such as the Medlist 
tapes. 2 figures. 


44692 Convergence of difference methods for quasilinear diffu- 
sion problems in cylindrical symmetry. von Finckenstein, K.G.F.; 
Duechs, D. pp 75-89 of In Sonderdruck aus methoden und verfahren 
der mathematischen physik. Band 15. Brosowski, B.; Martensen, E. 
Zurich; Bibliographisches Institut AG (1976). 

A class of implicit difference schemes for the numerical 
solution of diffusion problems in plasma physics is constructed. It is 
shown that the solutions of these methods converge to the solution 
of the differential equation when the step size tends to zero and the 
ratio of time step to space step is subjected to certain restrictions. 
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The proof of convergence is based on certain monotonic properties 
of the difference schemes considered. It is shown that certain nonlin- 
ear iteration methods are suitable for numerical calculation of the 
approximate solution. Finally, the results are verified in a numerical 
example. | table. 


44693 Complex cubic splines. Young, J.D. (Univ. of California, 
Berkeley). Logist. Transp. Rev.; 11: No. 4, 358-382(1976). 

A constructive approach to the concept of complex cubic 
splines is presented. It is demonstrated that a unique complex cubic 
spline is determined when its function values are specified at four or 
more complex points of a closed polygonal path, provided that 
values for all the vertices of the polygon are among the ones 
a. The specified information is used to compute values for all 

derivatives of the complex cubic spline at all the points of 
specification. It is then possible to compute the function value of the 
complex cubic spline at any point on the polygonal path. Further, by 
means of a line integral around this path it is possible to compute the 
function value for the complex cubic spline at any point not on the 
path. A computer code to be used in this process is described, and 
this code is used to ape several illustrative examples. Possible 
applications of complex cubic splines in function fitting, interpola- 
tion, and “nearly” conformal mapping are suggested. 16 figures. 


44694 Recurring theorems on diagonal dominance. Varga, R.S. 
(Kent State Univ., OH). pp 1-9 of In Linear algebra and its applica- 
tions. XIII. New York; America Elsevier Publishing Co., Inc. (1976). 

The elementary, but very useful, concept of a strictly diag- 
onally dominant n x n complex matrix has seen various generaliza- 
tions over the course of years. The primary purpose of this note is to 
give a number of equivalent conditions which reproduce, and in 
some cases strengthen, many consequences of recent generalizations 
of the property of diagonal dominance. 


44695 (NR-tr—003) Decision theory applied to rare events. 
Morlat, G. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France)). Jul 1976. Translation of French report. (CONF- 
7606115—2). 12p. NTIS $3.50. 

From Reunion du groupe special du CSIN sur les problemes 
d’evenments rares dans l’analyse de fiabilite des centrales nu- 
cleaires; Ispra, Italy (8 Jun 1976). 

The history of statistics reveals diverging viewpoints con- 
cerning the concrete interpretation of the mathematicai subject 
termed “probability.” Indeed, the frequency of rareness of the phe- 
nomena involved contribute strong elements of justification to the 
selection of such and such an attitude. The theory of the decision 
intended by some of its promoters (Abraham Wald) to reinforce the 
bases for conventional statistics appears to have achieved an oppo- 
site result, at the same time quite strongly justifying the Bayes’ 
methods (Leonard J. Savage). This can result in removing a strong 
reluctance to use probabilistic and “statistical’’ methods in the case of 
rare events. Nevertheless, a close examination of the concepts and 
axioms of the theory reveals requirements which are likely to be 
difficult to satisfy within the very definition of rare events. It appears 
that a collective effort for better satisfying these requirements would 
be extremely desirable. It could contribute to the improvement of 
the present situation by providing a better consensus concerning an 
estimate of the risks. 


44696 Robust nonlinear data smoothers: definitions and recom- 
mendations. Velleman, P.F. (Princeton Univ., NJ). Proc. Natl. Acad. 
Sci. U.S.A.; 74: No. 2, 434-436(Feb 1977). 

Nonlinear data smoothers provide a practical method of 
finding smooth traces for data confounded with possibly long-tailed 
or occasionally “spikey” noise. While they are natural tools for 
analyzing time-series data, they can be applied to any data set for 
which a sequencing order can be established. Their resistance to the 
effects of unsupported extreme observations and their ability to 
respond rapidly to well-supported patterns make them valuable as 
tools for finding patterns not constrained to specific parametric form 
and as versatile data-cleaning algorithms. This paper defines some 
robust nonlinear smoothers that have performed well in Monte 
Carlo trials and makes brief recommendations based upon that study. 
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44697 (UCRL—52246) Creation of a nationwide directory of 
data bases and transaction controller for the U.S. Department of 
Transportation, Transportation Systems Center. Birss, E.W.; Yeh. 
J.W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Feb 1977. Contract W-7405-ENG-48. 18p. Dep. NTIS, PC 
A02/MF AOl1. 

During 1976, the Data Management Research Project of the 
Lawrence Livermore Laboratory conducted research for the U.S. 
Department of Transportation's Transportation Systems Center 
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(DOT/TSC). Three distinct research tasks were accomplished: A 
framework was developed for describing and surveying the collec- 
tion of statistical data. This survey and its associated framework 
should promote the assessment and use of DOT/TSC data. A 
methodology that monitors and promotes the use of transportation 
data stored at various sites throughout the nation was developed. 
The methodology, termed Monitor of Distributed Data Systems 
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(MODDS), should enable better use of computer-oriented personnel 
and should also decrease costs. The extended set theory was evaluat- 
ed as a potential solution to DOT/TSC’s problem of cost-effective 
storage, analysis, and use of very large collections of data. Extended 
set theory has some very attractive features, but current implementa- 
tions do not provide the user with a complete set. 5 figures. 
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source separation and its application for Fairfield County, 
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Modeling two-phase flow in a swirl combustor. Technical 
progress report, February 1—April 1, 1977, 2:43912 (COO— 
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Infrared absorption by sulfuric acid vapor. Final report, Aug 
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Ex-vessel core catcher materials interactions. Annual progress 
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Aerospace Corp., El Segundo, Calif. (USA). Energy and 

Transportation Div. 

Penetration analysis and margin requirements associated with 
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Air Force Geophysics Lab., Hanscom AFB, Mass. (USA) 

Plasma heating through parametrically induced turbulence. 
Environmental research papers, 2:44177 (AD-A—030727) 

Studies of low-energy plasma motion: results and a new technique. 
Environmental research papers, 2:44175 (AD-A—030333) 

Alaska State Dept. of Natural Resources, College (USA). Div. of 

Geological and Geophysical Surveys 

Investigation of Alaska’s uranium potential. Part I. Special report 
12, 2:42647 (TID—27593) 

Investigation of Alaska’s uranium potential. Part 1. 
Reconnaissance program, West-Central Alaska and Copper 
River basin. Part 2. Uranium and thorium in granitic and 
alkaline rocks in Western Alaska, 2:42650 (GJBX—28(77)) 

Alaska Univ., College (USA). Geophysical Inst. 

Magnetospheric substorms in conjunction with satellite data, 
substorm-terrestrial relationships, and auroral excitation 
processes. Annual progress report, 2:44179 (RLO—2229-T5-6) 


Allianz-Zentrum fuer Technik G.m.b.H. (AZT), Ismaning;Muenchen 

(Germany, F.R.) 

Monitoring system using sound conducted through solids for 
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The market in Belgium for U.S. exports of water pollution control 
equipment. Foreign market survey report, 2:44046 (DIB—76-08- 
512) 
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T—753) 

Thermal conductivity of hydrogen doped high purity vanadium, 
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Analysis of the sensitivity of spectrum-average cross sections to 
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2:44358 (ANL/NDM—30) 

Calculated burnups and fluences for experimental fuel elements 
irradiated in EBR-II runs 5-55B, 2:42994 (ANL—76-89) 

Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975—June 1976, 2:42665 (ANL—76-103) 

Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975—June 1976, 2:43234 
(ANL—76-100) 

Considerations affecting deep-well disposal of tritium-bearing low- 
level aqueous waste from nuclear fuel reprocessing plants, 
2:42707 (ANL—76-76) 

Current trends in methods for neutron diffusion calculations, 
2:43135 (CONF-770304—12) 

Data and analysis for the EBR-II core-performance checkout of 
Mark-II fuel, 2:42997 (ANL/EBR—098) 

Design and cost study of nickel—zinc batteries for electric 
vehicle. Final report, 2:43441 (ANL-K—76-3541-1) 

Flow-induced vibration scale-model tests of the CRBR flow 
chimney and flow chimney-lower shroud. Final report, 2:42996 
(ANL-CT—77-12) 

Inclusive correlations in the central region, 2:44309 (ANL-HEP- 
PR—77-01) 

Investigations of materials compatibility relevant to the EBR-II 
system, FY 1976, 2:43210 (ANL—76-97) 

Lepton pair production and the modified Drell—Yan mechanism 
in high energy unpolarized and polarized pp and antipp 
collisions, 2:44318 (ANL-HEP-PR—77-24) 

Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604126—1) 

Model of a sensing tool (INRET) for locating dropped 
subassemblies in a reactor, 2:42998 (ANL/EBR—099) 

Neutron inelastic scattering from liquid helium-3. 2:44214 (CONF- 
770122—1) 
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Numerical and modeling techniques used in the EPIC code, 
2:43243 (CONF-770304— 14) 

Physics of reactor safety. Quarterly report, July—September 1976, 
2:43235 (ANL—77-9) 

Point defects and the creep of metals, 2:43742 (CONF-761027— 
17) 

pp scattering-amplitudes measurements and a possible direct- 
channel resonance in pp systems, 2:44236 (ANL-HEP-CP—77- 
07) 

Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
technology characterizations, air and water resource impacts, 
and health effects, 2:42406 (ANL—77-XX-40(Vol.1)) 

Reactor physics studies in the GCFR phase-II critical assembly, 
2:42995 (ANL—76-108) 

Research problems and issues in the application of land use 
controls to environmental protection, 2:44057 (ANIL_—72-XX-5) 

Revised design for the Tokamak experimental power reactor, 
2:44580 (ANL/FPP/TM—77) 

Stable isotopes: essential tools in biological and medical research, 
2:44063 (CONF-770121—1) 

Supportive studies in fluidized-bed combustion. Quarterly report, 
October—December 1976, 2:42488 (ANL/ES-CEN—1018) 

Survey of considerations involved in introducing CANDU 
reactors into the United States, 2:42982 (ANL—76-132) 

Topics in lepton-hadron interactions, 2:44287 (ANL-HEP-PR— 
76-54 

Arizona Univ, Tucson (USA) 

The welfare effects of fuel economy policies. Final report, 2:43652 
(PB—256640) 

Arizona Univ., Tucson (USA). Div. of Economic and Business 
Research 
Energy costs of wastewater reuse. Project completion report, 

2:43605 (PB—257518) 

Army Engineer Waterways Experiment Station, Vicksburg, Miss. 
(USA). Environmental Effects Lab. 

Pollutant potential of raw and chemically fixed hazardous 
industrial wastes and flue gas desulfurization sludges. Interim 
report, Jan—Aug 1975, 2:44029 (PB—256691) 

Association Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee 
Correlated propagators and average trajectories in turbulent 

plasmas, 2:44521 (EUR-CEA-FC—854) 

Experimental results on the confinement and heating of the plasma 
in the TFR Tokamak, 2:44457 (EUR-CEA-FC—870) 

Nonlinear Landau effect in the case of an ‘electron plasma’ wave 
spectrum, 2:44551 (EUR-CEA-FC—869) 

Response of confined plasmas to injection of matter, 2:44506 
(EUR-CEA-FC—866) 

Association Euratom-CEA, Centre d'Etudes Nucleaires de Grenoble, 
38 (France). Groupe de Recherches sur la Fusion Controlee 
Alumina-plasma interaction in the Petula Tokamak, 2:44645 

(CEA-CONF—3764) 

Atlantic Richfield Hanford Co., Richland, Wash. (USA) 

Design considerations for partial neutralization acid injection, 
2:42693 (ARH-SA—282) 

Electrolytic dissolver for plutonium metal, 2:42667 (ARH—2203) 

Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs. 

Non-rotating device for in-situ inspection of pressure in Candu 
nuclear reactors, 2:42984 (INIS-mf—3573) 

— Energy Organization of Iran, Teheran. Nuclear Research 

nter 

Effect of energy distribution of external source on source 
multiplication in fast assemblies, 2:43132 (AEOI—12) 

Atomics International Div., Golden, Colo. (USA). Rocky Flats Plant 
Nonmetallic inclusions in JBK-75 stainless steel, 2:43698 (RFP— 

2536) 

Plutonium metal burning facility, 2:42673 (RFP—2588) 

Atomova Elektraren Bohunice, Jaslovske Bohunice (Czechoslovakia) 
Steam pressure apparatus. Primary circuit of light water reactors, 

2:43066 (EBO-P—810) 

Auburn Univ., Ala. (USA). Dept. of Mechanical Engineering 

Comparison of phased cooling systems with conventional cooling 
systems: performance and economics. Final report, 2:42855 
(EPRI-FP—432) 

Australian Atomic Energy Commission Research Establishment, 
Lucas Heights 
Non-statistical effects in the radiative capture cross sections of the 

neodymium isotopes, 2:44385 (AAEC/E—401) 
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Valence neutron capture in *‘Fe, 2:44377 (AAEC/E—403) 


Babcock and Wilcox Co., Alliance, Ohio (USA). Research Center 

Investigating storage, handling, and combustion characteristics of 
solvent refined coal. Final report, 2:42479 (PB—257557) 

Babcock and Wilcox Co., Barberton, Ohio (USA). Fossil Dept. 

Investigating storage, handling, and combustion characteristics of 

solvent refined coal. Final report, 2:42479 (PB—257557) 
Baltimore Gas and Electric Co., Md. (USA) 

Calvert Cliffs Nuclear Power Plant, Units 1 and 2. Annual 
operating report: January—December 1976, 2:43059 
(DOCKET-50317—770) 

Battelle Memorial Inst., Geneva (Switzerland) 
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nonlinear fission and fusion reactor kinetics, 2:43137 (JAERI- 
M—6351) 

Experimental program ROSA-II, 2:42954 (JAERI-M—6362) 
Guidelines for the structural design of experimental multi-purpose 
VHTR at the elevated temperature services, 2:42971 (JAERI- 

M—6396) 

GURNET-2: Perturbation theory code in one-dimensional 
diffusion approximation, 2:43138 (JAERI-M—6491) 

High pressure leaching test apparatus for full-scale radioactive 
waste solids, 2:42713 (JAERI-M—6382) 

Hydraulic pressure-resistance test with monolithic cement solids 
of practical size for the sea disposal, 2:42712 (JAERI-M—6364) 

Irradiation behavior of coated fuel particles, (1). Irradiation in 
JMTR 70F-4A capsule, 2:42972 (JAERI-M—6480) 

ORACL program file for acquisition, storage and analysis of data 
in radiation measurement and in non-destructive measurement 
of nuclear material, 2:42736 (JAERI-M—6499) 

Reactivity measurement in a far-subcritical fast system. III. Source 
jerk method, 2:43221 (SAERI-M—6496) 

Report on ROSA-II test. III. Runs 204, 301, 302, 2:42935 (JAERI- 
M—6512) 

Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
conceptual design, 2:43255 (JAERI-M—6400) 


KVB, INC., TUSTIN, CALIF. (USA) 


Safety evaluation of the radioactive waste-cement composites, 2. 
Leaching of Co from the solidified cement composites, 
2:42711 (JAERI-M—6361) 

Safety evaluation of the radioactive waste-cement composites, 3. 
Effect of the geometry on the leachability, 2:42714 (JAERI- 
M—6457) 

Static characteristics of the gaseous diffusion cascade with process 
gas loss from compressor shaft seal. I. Ideal and quasi-ideal 
cascades, 2:42662 (JAERI-M—6455) 

Static characteristics of the gaseous diffusion cascades consisting 
of two-compartment diffusers, 2:42663 (JAERI-M—6501) 

Subcooled decompression analysis of the ROSA and the LOFT 
semiscale blowdown test data with the digital computer code 
DEPCO-MULTI, 2:42953 (JAERI-M—6340) 

Survey of HTGR fuel recycle technologies, 2:42970 (JAERI-M— 
6376) 

Johns Hopkins Univ., Baltimore, Md. (USA) 

Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1976—May 31, 1977, 
2:44493 (COO—2711-2) 

Research in theoretical physics. Progress report, September 1, 
1976—March 31, 1977, 2:44343 (COO—3285-32) 

Junta de Energia Nuclear, Madrid (Spain) 

Neutronics and thermohydraulics of the reactor C.E.N.E. Pt. 1, 

2:43223 (JEN—347) 


K 


Kaman Sciences Corp., Colorado Springs, Colo. (USA) 
Availability analysis of the freon absorption system for treating 
effluents from reprocessors, 2:42697 (ORNL/TM—S5797) 
— Univ., Lexington (USA). Inst. for Mining and Minerals 


Competition in the coal industry, 2:43508 (PB—257035) 

Hot fuel gas desulfurization, 2:42355 (PB—257036) 

The effect of uncertainty on the supply of coal. Report of 
investigation, 2:43509 (PB—257227) 

Kentucky Water Resources Researh Inst., Lexington (USA) 

Legal institutions for the allocation of water and their impact on 
coal conversion operations in Kentucky. Research report, 
2:43507 (PB—256796) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 

Chemische Technologie 

Treatment and separation of radioactive fission products tritium, 
rare gases and iodine in nuclear fuel reprocessing plants, 2:42674 
(GERHTR—158) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Neutronenphysik und Reaktortechnik 

Inelastic scattering angle-energy correlation and its effect on the 
critical parameters of fast assemblies, 2:43008 (EURFNR— 
1398 

Keuring a Electrotechnische Materialen N.V., Arnhem 

(Netherlands) 

Aqueous homogeneous suspension reactor project. Semiannual 
report for the period April 1 through September 30, 1976, 
2:43220 (INIS-mf—3522) 

Schanzlin und Becker A.G., Frankenthal;Pfalz (Germany, 

F.R.) 


Experiments with plastic models to determine the strength of main 
coolant pipes for nuclear power stations, 2:42928 (DEU—76-36) 
Union A.G., Erlangen (Germany, F.R.) 
More recent developments for the ultrasonic testing of light water 
reactor pressure vessels, 2:42933 (INIS-mf—3572) 
Ultrasonic data acquisition installation for basis and in-service 
testing of nuclear pressure vessels, 2:43152 (INIS-mf—3571) 
G.m.b.H., Koeln (Germany, F.R.) 
More recent developments for the ultrasonic testing of light water 
reactor pressure vessels, 2:42933 (INIS-mf—3572) 
Ultrasonic data acquisition installation for basis and in-service 
testing of nuclear pressure vessels, 2:43152 — 
wskij Ehnergeticheskij Inst., Moscow (U: 
—" of using superconducting dc lines, 2: 43023. (BNL- tr— 


637) 
KVB, Inc., Tustin, Calif. (USA) 
Homogeneous gas phase decomposition of oxides of nitrogen. 
Final report, 2:42499 (PB—257555) 
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L 


Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
August 1, 1976—October 31, 1976, 2:42377 (FE—1754-5) 

Lockheed Missiles and Space Co., Sunnyvale, Calif. (USA) 

Ocean Thermal Energy Conversion (OTEC) test facilities study 
program. Final report. Volume I., 2:42794 (SAN/1156—77/ 
1(Vol.1)) 

Logistics Management Inst., Washington, D.C. (USA) 

Life-cycle costing in the procurement of window air conditioners: 

second procurement. Final report, 2:43461 (PB—256643) 
Los Alamos Scientific Lab., N.Mex. (USA) 

Assessment of water resources in Utah and Nevada for a proposed 
electric-power generating station, 2:42903 (LA—6670-MS) 

Bremsstrahlung-induced K fluorescence, 2:44413 (LA—6072) 

E Division quarterly report, June 1—August 31, 1976, 2:43834 
(LA—6565-PR) 

Effects of flux conservation on the field configuration in Scyllac, 
2:44615 (LA—6767-MS) 

Emission cross sections for rotational transitions of molecules of 
astrophysical interest, 2:44165 (LA—6366) 

Engineering feasibility evaluation of a peristaltic pinch, 2:44459 
(LA—6766-MS) 

Evidence that alpha-phase plutonium is a 9R martensite, 2:43680 
(LA—6764-MS) 

Examination of the pathways from soil to man for plutonium, 
2:44033 (LA—6741-MS) 

Exploration methods for hot dry rock. Report of the panel held 
June 22, 1976, 2:42811 (LA—6659-MS) 

H(t Vector,t)H scattering at low energies, 2:44239 (LA—6673- 
MS) 

Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA—6751-MS) 

Mechanical properties of 7°*PuOz, 2:43751 (LA—6529) 

Optimization model of energy related economic development in 
the Upper Colorado River Basin under conditions of water and 
energy resource scarcity, 2:43458 (LA—6732-T) 

Overview of LASL integrated computer network, 2:44670 (LA— 
6756-MS) 

Potential for heavy particle radiation therapy, 2:44107 (LA—6588- 
MS) ; 

Proceedings of the second ERDA statistical symposium , 2:44671 
(LA—6758-C) 

Rapid excavation by rock melting (LASL Subterrene Program). 
Status report, September 1973—June 1976, 2:42834 (LA—5979- 
SR) 

Respirator studies for the ERDA Division of Safety, Standards, 
and Compliance, July 1, 1975—June 30, 1976, 2:43850 (LA— 
6733-PR) 

Role of supercomputers at LASL, 2:44669 (LA—6750-MS) 

Stability of refractory castables to steam-Ne2 and steam-CO 
atmospheres, 2:43764 (LA—6508-T) 

Stabilization of short-wavelength disturbances in the Rayleigh— 
Taylor instability of plastic solids by a surface layer of high 
yield strength, 2:44420 (LA—6744-MS) 

Thermal technique for the treatment of cancer eye in cattle, 
2:44086 (L A—6714-MS) 

Thermocouple evaluation model and evaluation of chromel— 
alumel thermocouples for High-Temperature Gas-Cooled 
Reactor applications, 2:42973 (LA-NUREG—6768-MS) 

Uranium daughter growth must not be neglected when adjusting 
plutonium materials for assay and isotopic contents, 2:42737 
(L A—6444) ° 

USERDA Division of Electric Energy Systems de 
superconducting power transmission line project at LASL. 
Progress report No. 15, October 1, 1975—September 30, 1976, 
2:42916 (I. A—6699-PR) 

Louisiana State Univ., Baton Rouge (USA). Dept. of Physics and 

Astronomy 

Rotation-aligned coupling and axil asymmetry in the neutron 
deficient lanthanum nuclei. Progress report, May 15, 1976— 
May 14. 1977, 2:44396 (ORO—4935-19) 
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Maine Yankee Atomic Power Co., Westboro, Mass. (USA) 

Maine Yankee Atomic Power Plant. Annual operating report: 

January—December 1976, 2:43057 (DOCKET-50309—657) 
Maryland Univ., College Park (USA). Dept. of Physics and 

Astronomy 

Elastic p-‘He scattering near 1 GeV, 2:44362 (ORO—5126-11) 

Inclusive particle production in e* e- interactions at 3.8 and 4.8 
GeV. Technical report No. 77-040, 2:44218 (ORO—2504-252) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Analytical applications of liquid chromatography. Period covered: 
October—December 1970, 2:43991 (MHSMP—70-126) 

Thermal analysis: analysis for the diphenylamines in PBX 9404. 
Period covered: October—December 1968, 2:43990 (MHSMP— 
68-23) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO—3069-424) 

Massachusetts Inst. of Tech., Cambridge (USA). Center for 

Transportation Studies 

Air quality considerations in transportation planning: findings and 
recommendations on transportation control planning. Phase II. 
Final report, 2:43634 (PB—256424) 

assachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemistry 

Synthesis of volatile uranium compounds, 2:43829 (COO—2563-1) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Civil 

Engineering 

Grouting applications in civil engineering. Volume I and II, 
2:42683 (ORNL/Sub—3960/1) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Cross-flow filtration with dynamically-formed membranes, 
2:43801 (ORNL/MIT—247) 

Feasibility of sealing boreholes with compacted natural earthen 
material (Volume I, II, and IID), 2:42716 (ORNL/SUB—3960/2) 

Massachusetts Univ., Amherst (USA) 

Mitigating effects in the plastic failure of shells subjected to axially 
dependent dynamic pressure loading. Semiannual progress 
report GH1, March 1977, 2:43245 (COO—4122-1) 

Materials Research Labs., Maribyrnong (Australia) 

The design of a high-pressure multi-kilowatt COz laser, 2:43863 
(N—76—31516) 

Ministere de I'Industrie et de la Recherche, 75 - Paris (France). 

Service Central de Surete des Installations Nucleaires 

Inspection of installations in France, 2:43071 (INIS-mf—3528) 

Licensing procedure in France, 2:43069 (INIS-mf—3526) 

Technical regulations in France, 2:43070 (INIS-mf—3527) 

Ministere des Armees, 75 - Paris (France). Direction Technique des 

Armements Terrestres 

Neutron dose transmission factors for various shields, 2:44416 
(ORNL-tr—4280) 

Minnesota Univ., Minneapolis (USA) 

Hydrology of some deep mines in Precambrian rocks, 2:42722 (Y/ 

OWI/SUB—4367-/1) 
Missouri Univ., Rolla (USA) 

Chemical and physical stability of refractories for use in coal 
gasification. Third quarterly progress report, 1 November 
1976—31 January 1977, 2:42362 (COO—2904-3) 

Missouri Univ., Rolla (USA). Rock Mechanics and Explosives 

Research Center 

Design of a water jet drill for development of geothermal 
resources. Progress report, December |. 1976—February 1. 
1977, 2:42833 (COO—2677-6) 

Mitre Corp., McLean, Va. (USA). METREK Div. 

Proceedings of the coal—oil mixture combustion technology 
exchange workshop, 2:42490 (CONF-761019—) 

Mobil Research and Development Corp., Princeton, N.J. (USA). 

Central Research Div. 

The nature and origin of asphaltenes in processed coals. Annual 
report. 2:42383 (PB—257569) 

Mobil Tyco Solar Energy Corp., Waltham, Mass. (USA) 

Large area silicon sheet by EFG. Quarterly progress report. 1 Jan 
1976—31 Mar 1976, 2:42784 (N—76-26684) 

Montana Coll. of Mineral Science and Technology, Butte (USA) 

Alternate methods of handling the parting between two coal 
seams. Contract research report. 1976, 2:42429 (PB—256767) 
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Montana State Univ., Bozeman (USA) 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period September 1976—November 1976, 2:42360 (FE— 
2034-5) 

Motorola, Inc., Phoenix, Ariz. (USA) 

Phase | of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report, Apr 
1976, 2:42785 (N—76-26685) 


Nationaal Lucht- en Ruimtevaartlaboratorium, Amsterdam 

(Netherlands) 

Vacuum fatigue fracture of Ti—6AI1-4V, 2:43695 (N—76—31340) 

— Aviation Facilities Experimental Center, Atlantic City, N.J. 

Photographic investigation of modified fuel breakup and ignition. 

Final report, Jan 1973—Dec 1975, 2:42608 (AD-A—030053) 
National Bureau of Standards, Washington, D.C. (USA) 

Crystallization and vaporization studies on synthetic coal slag 
compositions, 2:42399 (PB—259851) 

Intermediate minimum property standards for solar heating and 
domestic hot water systems. Interim report, 2:42797 (PB— 
257086) 

National Bureau of Standards, Washington, D.C. (USA). Center for 

Building Technology 

The structure of building specifications, 2:42798 (PB—257581) 

National Research Council, Washington, D.C. (USA). Committee on 

Renewable Resources for Industrial Materials 

Renewable resources for industrial materials, 2:43475 (PB— 
257357) 

Naval Weapons Support Center, Crane, Ind. (USA) 

Accelerated test program for sealed nickel—cadmium spacecraft 
batteries/cells. Interim report, 2:43451 (N—76-26688) 

Cycle life test. Evaluation program for secondary spacecraft cells. 
Annual report, 2:43450 (N—76-26687) 

Evaluation program for secondary spacecraft cells: initial 
evaluation tests of General Electric Company 12.0 ampere-hour 
nickel—cadmium spacecraft cells for the International 
Ultraviolet Explorer, 2:43452 (N—76-26693) 

Nebraska Public Power District, Columbus (USA) 

Cooper Nuclear Station. Annual operating report: January— 
December 1976, 2:43056 (DOCKET-50298—785) 

Netherland, Sewell and Associates, Inc., Dallas, Tex. (USA) 

Evaluation of hydrocarbon potential AEC study area, southeast 
New Mexico, 2:42526 (ORNL/SUB—74/38284) 

Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB—75/70345) 

Preliminary study of the present and possible future oil and gas 
development of areas immediately surrounding the interior salt 
domes upper Gulf Coast Salt Dome Basins of east Texas, north 
Louisiana, and Mississippi, 2:42527 (ORNL/Sub—75/87988) 

New York State Energy Research and Development Authority, New 

York (USA) 

Multifarious power plant water intake structure (MWIS). A design 
concept to reduce the environmental effects of cooling water 
intake structures. Final report, 2:42897 (PB—257201) 

New Zealand Energy Research and Development Committee, 
Auckland 


New Zealand Energy Research and Development Committee, 
2:43500 (CONF-7505135—1) 
Rationale for energy research and development programme, 
2:43479 (NP—21749) 
United States visit, 2:43453 (NP—21763) 
a Univ., Grand Forks (USA). Engineering Experiment 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE—1224-65) 
Northeast Nuclear Energy Co., Hartford, Conn. (USA) 
Millstone Nuclear Power Station, Unit 2. 1976 annual operating 
report, 2:43063 (DOCKET-50336—694) 
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Northern Arizona Univ., Flagstaff (USA) 

Environmental impact studies of the Navajo and Kaiparowits 
Power Plants. Annual report No. 4, 1 Jun 1974—31 May 1975, 
2:44006 (PB—256726) 

Northrop Services, Inc., Research Triangle Park, N.C. (USA) 

Continuous measurement of sulfur in submicrometric aerosols. 
Report for Jun 1974—Jun 1975, 2:44013 (PB—257543) 

Northwestern Univ., Evanston, Ill. (USA). Technological Inst. 

Heat extraction from hot dry rock masses. Progress report, 1 Aug 

1975—31 Jan 1976, 2:42838 (PB—256775) 
Nuclear Energy Agency, 75 - Paris (France) 

Various regulatory practices in OECD countries, 2:43072 (INIS- 
mf—3588) 

Nuclear Fuel Services, Inc., Rockville, Md. (USA) 

West Valley Reprocessing Plant. Environmental report No. 21, 
July—December 1976, 2:42730 (DOCKET-50201—179) 

Nuclear Regulatory Commission, Washington, D.C. (USA) 

FIND: Davis Besse Nuclear Power Station, Units 2 and 3, 2:43067 
(FIND—50500) 

Regulatory practices - United States example, 2:43068 (INIS-mf— 
3525) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Inspection and Enforcement 

Monthly inspection summary report, 2:43073 (NTISUB/B—124- 
76/009) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor Regulation 

Analysis and evaluation of the Clinch River Breeder Reactor core 
disruptive accident energetics, 2:43261 (NUREG—0122) 

NUS Corp., Rockville, Md. (USA) 

Availability of potential coal supply through 1985 by quality 

characteristics, 2:43505 (PB—256 680) 


.e] 


Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Resistance of HEPA filter separator materials to humid air— 
hydrogen fluoride—fluorine environments, 2:43849 (K/TL— 
611 

Oak Ridge National Lab., Tenn. (USA) 

Assessment of high temperature nuclear energy storage systems 
for the production of intermediate and peak-load electric power, 
2:43102 (ORNL/TM—S821) 

Boiling heat transfer in a bench-scale molten-salt thermal energy 
storage device, 2:43431 (ORNL/TM—S5689) 

CALOR: a Monte Carlo program package for the design and 
analysis of calorimeter systems, 2:43969 (ORNL/TM—S5619) 

Compilation of sensitivity profiies for several CSEWG fast reactor 
benchmarks, 2:43017 (ORNL——5262) 

Corrosion resistance of type 316 stainless steel to LigBeF,, 2:43732 
(ORNL/TM—S5782) 

Critique of the Council on Economic Priorities test power plant 

ormance: nuclear and coal capacity factors and economics”, 
2:43103 (ORNL/TM—5846) 

Design criteria for Piping and Nozzles Program. Quarterly 
progress report, July—September 1976, 2:42937 (ORNL/ 
NUREG/TM—107) 

Design, operation, and initial results from capsule OC-1, the first 
of a series of graphite creep irradiation experiments, 2:42977 
(ORNL/TM—5798) 

Detection of delta-ferrite to sigma transformation using 
metallographic techniques involving ferromagnetic colloid, 
color etching, and microprobe analysis, 2:43679 (CONF- 

7609 106—4) 

Diffusion-type model of the global carbon cycle for the estimation 
of dose to the world population from releases of carbon-14 to 
the atmosphere, 2:44047 (ORNL—5269) 

Dislocation loop growth and void swelling in bounded media by 
charged particle damage, 2:43744 (ORNL/TM—S5789) 

Distribution and behavior of tritium in the Coolant-Salt 
Technology Facility, 2:43021 (ORNL/TM—S5759) 

Distribution of fission products in Peach Bottom HTGR fuel 
element E11-07, 2:42974 (ORNL—5214) 

DOT IV variable mesh discrete ordinates transport code, 2:44417 
(CONF-770401—14) 

Effect of duct configuration on peripheral flow in 19-pin simulated 
LMFBR fuel assemblies, 2:43024 (ORNL/TM—5827) 





OAK RIDGE Y-12 PLANT, TENN. (USA) 


Experimental Engineering Section semiannual progress report 
(excluding reactor programs), March 1, 1975—August 31, 1975, 
2:43782 (ORNL/TM—S291) 

Fast reactor shield sensitivity studies for steel—sodium—iron 
systems, 2:43001 (CONF-770401—15) 

Fission product beta and gamma energy release. Quarterly 
progress report, October—December 1976, 2:43267 (ORNL/ 
NUREG/TM—106) 

Foam fractionation of major cell components, 2:44078 (ORNL/ 
MIT—248) 

Fundamental cryobiology of mouse ova and embryos, 2:44077 
(CONF-770119—1) 

High flux isotope reactor. Quarterly report, October—December 
1976, 2:43224 (ORNL/TM—S871) 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Third quarterly report for period ending December 
31, 1976, 2:43778 (ORNL/TM—5806) 

High-temperature structural design program semiannual progress 
report for period ending June 30, 1976, 2:43016 (ORNL—5235) 

Inference of core barrel motion from neutron noise spectral 
density, 2:42956 (ORNL/NUREG/TM—100) 

Irradiation performance of HTGR fertile fuel in HFIR target 
capsules HT-12 through HT-15. Part I. Experiment description 
and fission product behavior, 2:42976 (ORNL/TM—S5305) 

Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-7 and -8, 2:42975 (ORNL—5228) 

Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 2:43802 (ORNL/ 
NUREG—13) 

LMFBR Fuel Reprocessing Program. Considerations for use of 
water coolant for decay storage of liquid-metal fast breeder 
reactor spent fuel elements: a literature survey, 2:42672 
(ORNL/TM—S5762) 

LMFBR safety and core systems programs. Progress report, 
July—September 1976, 2:43268 (ORNL/TM—S5753) 

LMFBR safety and core systems programs. Progress report, 
October—December 1976, 2:43269 (ORNL/TM—S785) 

Methods of Monte Carlo biasing using two-dimensional discrete 
ordinates adjoint flux, 2:43148 (CONF-770401—10) 

Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources at E/sub d/ = 40 MeV, 2:44372 (TID—27550) 

Oak Ridge Tokamak Experimental Power Reactor study, 1976. 
Part I. EPR summary, 2:44595 (ORNL/TM—S5572) 

ORNL fission counter FC-3 quality assurance report. Vol. 1. 
Fission counter development, 2:43019 (ORNL/TM— 
5725(Vol.1)) 

ORNL fission counter FC-3 quality assurance report. Vol. 2. 
Fission counter specifications and assembly/testing procedures, 
2:43020 (ORNL/TM—S5726) 

Personnel involved in the development of nuclear standards in the 
United States, 1976, 2:43074 (ORNL/ENG—4) 

Preliminary investigation of the relationship between ultrasonic 
Rayleigh waves and surface residual stress in circumferentially- 
welded pipe, 2:43022 (ORNL/TM—S779) 

Process alternatives for HTGR fuel reprocessing wastes: an 
engineering evaluation, 2:42698 (ORNL/TM—5823) 

Quarterly progress report on blowdown heat transfer separate- 
effects program, October—December 1976, 2:43266 (ORNL/ 
NUREG/TM—92) 

Quarterly progress report on fission product release from LWR 
fuel, October—December 1976, 2:43265 (ORNL/NUREG/ 
TM—88) 

Remote signal transmission for Liquid Metal Fast Breeder 
Reactors, 2:43018 (ORNL/TM—5629) 

Sensitivity theory for general non-linear algebraic equations with 
constraints, 2:43023 (ORNL/TM—S815) 

Soldering of copper-clad niobium—titanium superconductor 
composite, 2:43760 (ORNL/TM—5774) 

SOLGASMIX-PV, a computer program to calculate equilibrium 
relationships in complex chemical systems, 2:43803 (ORNL/ 
TM—5775) 

Stable isotope customer list and summary of shipments. FY 1976, 
July 1, 1975—September 30, 1976, 2:42744 (ORNL/TM—S5853) 

Studies of the contributions of nonpoint terrestrial sources to 
mineral water quality, 2:44037 (ORNL/TM—5876) 

Transportation energy conservation data book: Supplement III, 
2:43490 (ORNL—5248) 

User's manual for the pattern recognition code RECOG-ORNL, 
2:44676 (ORNL/CSD/TM—21) 
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Walker Branch Watershed element cycling studies: collection and 
analysis of wetfall for trace elements and sulfate, 2:43998 
(CONF-770209—6) 

Yield surfaces and elastic-plastic behavior of type 304 stainless 
steel at room temperature, 2:43696 (ORNL/TM—5421) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Assessment of solid low-level radioactive waste management, 
2:42686 (Y/DD—238) 

Coating of surfaces by plasma spraying, 2:43748 (Y/DA—7102) 

Hydrogen transport phenomena in uranium-0.75% titanium alloy, 
2:43685 (Y/DA—7018(Rev.)) 

Progress report on improved technology for ceramic engine 
components. Progress report for the period ending August, 
1976, 2:43747 (Y/DA—6874(Rev. 1)) 

Progress report on improved technology for ceramic engine 
components. Progress report for the period ending December 
1976, 2:43749 (Y/DA—7107) 

Occidental Research Corp., La Verne, Calif. (USA) 

Flash pyrolysis coal liquefaction process development. Quarterly 

report, July—September 1976, 2:42378 (FE—2244-4) 
Ohio State Univ., Columbus (USA). Dept. of Physics 

Lectures at McGill University, Montreal, Quebec, 2:44216 
(COO— 1545-209) 

Ohio Univ., Athens (USA). John E. Edwards Accelerator Lab. 

Differential elastic cross sections of neutrons scattered from '°B 
for 4 MeV less than or equal to E/sub n/ less than or equal to 8 
MeV, 2:44371 (COO—2490-5) 

Oregon Univ., Eugene (USA). Inst. of Theoretical Science 

Recent high p/sub perpendicular/ data and a parton-free model, 

2:44310 (RLO—2230-T4-168) 


P 


Pacific Environmental Services, Inc., Santa Monica, Calif. (USA). 

Environmental Engineering Dept. 

SO? control plan analysis for Kennecott Copper Corporation, 
Utah division. Final report, 2:44002 (PB—255242) 

Paducah Gaseous Diffusion Plant, Ky. (USA) 

United States Energy Research and Development Administration, 
Puducah Gaseous Diffusion Plant. Environmental monitoring 
report, calendar year 1976, 2:44015 (Y/UB—7) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject ee and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
wage if it appears additional information would be helpful. In cases 
ior which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
‘See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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A1-1070 RESONANCES/OBE MODEL 
Measurement of the reaction 7 p yields 7* 7~ n on a transversely 
polarized target at 17.2 GeV (Preliminary results), 2:44278 
A1-1070 RESONANCES/PARTICLE PROPERTIES 
New results in meson spectroscopy (Review), 2:44275 
ABSOLUTE INSTABILITIES 
Linear parametric instabilities in inhomogeneous plasmas, 2:44540 
ACCIDENTS 
See also BLOWOUTS 
REACTOR ACCIDENTS 
ACCIDENTS/FIRE HAZARDS 
Concept and measures relating to transport accidents and fire 
when radioactivity is involved, 2:42679 (AED-Conf-76-280-000) 
ACCIDENTS/RADIATION HAZARDS 
Concept and measures relating to transport accidents and fire 
when radioactivity is involved, 2:42679 (AED-Conf-76-280-000) 
ACCRETION (STARS) 
See STAR ACCRETION 
CES 


See QUARKS 
ACETATES/SOLVENT PROPERTIES 
Properties of organic-water mixtures. 13. Self-diffusion 
coefficients of Na* in glycerol triacetate-water mixtures, 
2:43823 
ACETYLENE/CHEMICAL REACTION KINETICS 
Reaction of chlorine atoms with acetylene and its possible 
stratospheric significance (**Cl tracer studies), 2:43812 
ACETYLENE IRROGENATION 
Selective hydrogenation of acetylene present in the ethane- 
ethylene fraction from pyrolysis, 2:42592 
ACETYLENES 
See ALKYNES 


ACID MINE DRAINAGE/WATER POLLUTION CONTROL 
Feasibility study, Deer Park dayli as project. Report for 1 Sep 
1972-3 Mar 1973, 2:42412 (PB-257135) 
ACIDITY 
See PH VALUE 
ACOUSTIC EMISSION TESTING/COMPARATIVE 
EVALUATIONS 
Nondestructive pressure vessel testing by acoustic emission, 


2:43178 
ACOUSTIC EMISSION TESTING/DATA ACQUISITION 
SYSTEMS 


LSI-11 aeoapenemes provides a convenient interface between a 
Dunegan 920 distribution analyzer and a DCC D112 
minicomputer, 2:43905 (UCRL-50025-77-1) 

ACOUSTIC EMISSION TESTING/MEASURING 

INSTRUMENTS 


Acoustic emission analysis on og failure of LMFBR primary 


coolant Rizing: 2:43037 (JAPFNR-240) 
ACOUSTIC MO RING 
Monitoring system using sound conducted through solids for 


detéction and location of loose parts, 2:42941 (ORNL-tr-4200) 
ACTINIDES/RADIOACTIVE WA PROCESSING 
Actinides in glasses, 2:42723 
ACTIVATION ANALYSIS/COMPARATIVE EVALUATIONS 
Comparison of neutron activation delayed neutron counting 
versus fluorometric analysis in large-scale geochemical 
exploration for uranium, 2:42652 
ACTIVATION ANALYSIS/ON-LINE MEASUREMENT 
SYSTEMS 
On-stream analysis with californium-252, 2:43784 
ACTUATORS/FABRICATION 
Electroplastic flow modulator, 2:43855 
ENOS TRIPHOSPHATASE 
See ATP-ASE 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADRENAL GLANDS/BIOLOGICAL RADIATION EFFECTS 
Condition of adrenal cortex in offspring of irradiated female 
rabbits, 2:44130 (ERDA-tr-266) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/ALARM SYSTEMS 
Ionization-chamber smoke detector system (Patent), 2:43974 
AEROSOLS/PARTICLE SIZE 
Aerosol sedimentation in a spinning spiral duct centrifuge, 2:43840 
(UR-3055-21) 
AEROSOLS/PHOTOCHEMISTRY 
Effect of atmospheric SO2 photochemistry upon observed nitrate 
concentrations in aerosols, 2:4402 
AEROSOLS/REMOVAL 
Direct in-vessel applications experiments at Harvard Air Cleaning 
Laboratory. Annual report, October 1, 1975-January 31, 1977 
(Removal of LMFBR sodium fire aerosols), 2:43244 (COO- 
2801-5) 
AFTERBURNERS/DESIGN 
Equipment for afterburning of the exhaust gases of internal 
combustion engines (Patent), 2:43636 
Equipment for recombustion of waste gases situated in the waste 
gas channel (Patent), 2:43916 
Equipment for recombustion of waste gases (Patent), 2:43915 
Exhaust cleaning system for internal combustion engine (Patent), 
2:43638 
AFTER-HEAT REMOVAL/MEETINGS 
Proceedings of second Post-Accident Heat Removal "information 
exchange”, 2:43271 (SAND-76-9008) 





AFTER-HEAT REMOVAL/RESEARCH PROGRAMS 


AFTER-HEAT REMOVAL/RESEARCH PROGRAMS 
LMFBR fuel analysis. Task B. Post-accident heat removal. Final 
report, July 1, 1975-September 30, 1976, 2:43262 (NUREG- 
0147) 
Post-Accident Core Retention and Heat Removal, 2:43302 
(SAND-76-9008) 
AGRICULTURE/ECONOMICS 
Economic performance and energy intensiveness on organic and 
conventional farms in the Corn Belt: a preliminary comparison, 


2:43528 
AGRICULTURE/ENERGY ACCOUNTING ; 
Economic performance and energy intensiveness on organic and 
conventional farms in the Corn Belt: a preliminary comparison, 


2:43528 
AGRICULTURE/ENERGY CONSUMPTION 
Montana Energy Conversion Plan. Draft final report, 2:43491 
AGRICULTURE/GEOTHERMAL FLUIDS 
Total energy use in an urban-agricultural power plant complex, 
:42840 
AGRICULTURE/WASTE HEAT 
Total energy use in an urban-agricultural power plant complex, 


AGRICULTURE/WATER QUALITY 
Controlling nonpoint sediment sources with cropland 
management: a national economic assessment, 2:44056 


See also EARTE ATMOSPHERE 
SURFACE AIR 
AIR/FLAMMABILITY 
Nitrogen for safe operation of plants employing coke oven gas, 
2:42505 
AIR/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 


5291) 
AIR CLEANING SYSTEMS/PERFORMANCE TESTING 

Direct in-vessel applications experiments at Harvard Air Cleaning 
Laboratory. Annual report, October 1, 1975-January 31, 1977 
(Removal of LMFBR sodium fire aerosols), 2:43244 (COO- 
2801-5) 

AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/EFFICIENCY 

Socioeconomic impact study. Appliance Efficiency program: 
refrigerators, refrigerator-freezers, freezers, room air 
conditioners, central air conditioners, 2:43459 (NP-21878) 

AIR CONDITIONERS/ENERGY EFFICIENCY 

Appliance efficiency program. Final report (For standards 

development), 2:43573 (SAI-76-551-LJ) 
AIR CONDITIONERS/PROCUREMENT 

Life-cycle costing in the procurement of window air conditioners: 

second procurement. Final report, 2:43461 (PB-256643) 
AIR CONDITIONERS/STANDARDS 

Socioeconomic — study. Appliance Efficiency program: 
refrigerators, refrigerator-freezers, freezers, room air 
conditioners, central air conditioners, 2:43459 (NP-21878) 

AIR FILTERS/PERFORMANCE TESTING 

Filtration characteristics of glass fiber filter media at elevated 
temperatures. Final report, Jul 1974-Jul 1975, 2:42901 (PB- 
257132) 

Resistance of HEPA filter separator materials to humid air- 
hydrogen fluoride-fluorine environments (Asbestos, Kraft 
paper, aluminium, and plastics), 2:43849 (K/TL-611) 

AIR FILTERS/RESEARCH PROGRAMS 

Enhanced filtration: progress report, July-September 1976 
(Electrostatic prefilters to aid HEPA filters), 2:43851 (UCID- 
16949-76-3) 

AIR HEATERS/MATERIALS 

Coal slag and preheaters (For coal-fired MHD generator), 2:43535 

(CONF-751254-) 
AIR POLLUTION 

Diffusion-type model of the global carbon cycle for the estimation 
of dose to the world population from releases of carbon-14 to 
the atmosphere, 2:44047 (ORNL-5269) 

AIR POLLUTION/BIOLOGICAL INDICATORS 

Characteristics of tree bark as an indicator in high-emission areas, 


2:44146 
AIR POLLUTION/DEPOSITION 
—— model for deposition from a Gaussian plume, 


AIR POLLUTION/GAS CHROMATOGRAPHY 
Regional air pollution study: gas chromatography laboratory 
operations. Final report, 2:44011 (PB-257165) 
AIR POLLUTION/HEALTH HAZARDS 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 
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AIR POLLUTION/MONITORING 
Coding manual for the —_ assurance performance audit for 


aerometric data, 2: 5 (PB-256688) 

Environmental impact studies of the Navajo and Kaiparowits 
Power Plants. Annual report No. 4, 1 Jun 1974-31 May 1975, 
2:44006 (PB-256726) 

AIR POLLUTION/STATISTICS 

National emissions report (1973): national emissions data system 
(NEDS) of the aerometric and emissions ens system 
(AEROS). Annual apes, 2:44012 (PB-257505) 

AIR POLLUTION ABA ENT 

Issues and impacts associated with proposed prevention of 
significant deterioration and nonattainment amendments to the 
Clean Air Act. Final report, 2:43474 (PB-257461) 

The Environmental Protection Agency Northern Great Plains 
ambient air monitoring network. Volume I. Summary. Final 
eee. Sep 1974-Sep 1975, 2:44007 (PB-257040) 

The Environmental anger ncy Northern Great Plains 
ambient air monitoring network. Volume II. Detailed data 
listing. Final report, Sep 1974-Sep 1975, 2:44008 (PB-257041) 

AIR POLLUTION CONTROL/ BENEFIT ANALYSIS 
Approach to a pollution from Western Electricity 
roduction (For Western Systems Coordinating Council area), 
2:44058 (BNWL-2103) 
AIR POLLUTION CONTROL/REGIONAL ANALYSIS 

Approach to ow pollution from Western Electricity 
Retestion (For Western Systems Coordinating Council area), 
2:44058 (BNWL-2103) 

AIR QUALITY/MATHEMATICAL MODELS 

Review of air quality modeling techniques. Volume 8 (Assessment 
of environmental effects of nuclear, geothermal, and fossil-fuel 
power plants), 2:44001 (LBL-5998) 

AIR QUALITY/SIMULATION 

Development of an urban air quality simulation model with 
compatible raps data. Volume I. Final report, 1 Jul 1974-30 May 
1975, 2:44003 (PB-256651) 

Development of an urban air quality simulation model with 
compatible raps data. Volume II. Final report, 1 Jul 1974-30 
May 1975, 2:44004 (PB-256652) 

Regional air pollution study: Fe chromatography laboratory 
operations. Final report, 2:44011 (PB-257165) 

AIR FT/ACCID: 

Translations on Eastern —* Fy 2:43888 (JPRS-69025) 
AIRCRAFT/ENVIRONMENTAL EFFECTS 

Changes in high cloud conditions, 2:43996 
AIRCRAFT/GAS TURBINES 

Effect of boundary layer changes due to transient heat transfer on 
the performance of an axial-flow air compressor, 2:43623 

AIRCRAFT/HYDROGEN FUELS 

Use —e as a fuel for transportation (Book chapter), 

2:4 


AIRCRAFT/TURBOJET ENGINES 
Future trends in aero gas turbine design: conventional engines, 


2:43584 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALARM SYSTEMS/DESIGN 
Ionization-chamber smoke detector system (Patent), 2:43974 
— _ of advanced alarm system design, 2:43154 (RISO-M- 


ALASKA/GEOCHEMICAL SURVEYS 
Investigation of Alaska’s uranium potential. Part 1. 
Reconnaissance program, West-Central Alaska and Copper 
River basin. Part 2. Uranium and thorium in granitic an 
alkaline rocks in Western Alaska, 2:42650 (GJBX-28(77)) 
ALASKA/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
ALAS EISMOLOGY 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3 134-10) 
ALASKA/URANIUM DEPOSITS 
Investigation of Alaska’s uranium potential. Part I. Special report 
12, 2:42647 (TID-27593) 
ALBERTA/LIMESTONE 
Patterned carbonate--a diagenetic feature, 2:42536 
ALBUMINS/BIOCHEMICAL REACTION KINETICS 
—— — of a — og of human 
serum low density lipoprotein-2 by phospholi Aa, 2:44070 
ALCOHOLS iad err 
See also ETHANOL 


METHANOL 
ALCOHOLS/CHEMICAL RADIATION EFFECTS 
Hydrogen atom spin trapping in y-irradiated fluorinated alcohols. 
pene effects on coupling constants and relative radical yields, 
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ALDEHYDES 
See also BENZALDEHYDE 
ALDEHYDES/REDUCTION 
Spectroelectrochemical investigations of the reduction of 
benzaldehyde and p-cyano- and p-phenylbenzaldehyde in 
sulfolane, 2:43821 
ALEUTIAN ISLANDS/SEISMIC SURVEYS 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3134-10) 
ALEUTIAN ISLANDS/SEISMOLOGY 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3134-10) 
ALEUTIAN ISLANDS/TECTONICS 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3134-10) 
ALEUTIAN ISLANDS/VOLCANISM 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3134-10) 
ALFVEN WAVES/EXCITATION 
Parametric excitation of ‘kinetic’ Alfven waves by whistler waves, 
2:44573 
ALFVEN WAVES/MODULATION 
Parametric amplification of Alfven waves, 2:44575 
RITHMS 


Area of intersection of arbitrary polygons, 2:44681 (UCID-17430) 
ALKALINE PHOSPHATASE/BIOLOGICAL RADIATION 
EFFECTS 


Distribution and biological effects of intratrachea! administration 
of californium-252, 2:44137 (ERDA-tr-266) 


See also DODECANE 
ETHANE 


METHANE 
ALKANES/SOLVENT PROPERTIES 
Calculation of the solubility of hydrocarbons in paraffins by means 
of a new correlation technique, 2:43817 
ALKENOIC ACIDS 
See _—- YLIC ACIDS 


See also ACETYLENE 
ALKYNES/POLYMERIZATION 
Polymerization in monomolecular layers at the interface of water/ 
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ALLOYS/MASS TRANSFER 
Analysis of the selective mass transfer of alloys exposed to flowing 
sodium, 2:43728 (CEGB-RD/B/N-3624) 
ALLOYS/POLARIZATION 
Electrode polarization studies in hot corrosion systems. Progress 
report, June 1, 1976-May 31, 1977, 2:43730 (COO-2960-1) 
ALLOYS/THERMAL DIFFUSION 
Solute and solvent diffusion for an alloy in dissociative 
equilibrium, 2:44423 
ALLOY-TZM/PHYSICAL RADIATION EFFECTS 
Neutron-irradiation effects in molybdenum and molybdenum 
alloys, 2:43737 (CONF-760935-P1) 
ALPHA DECAY/TWO-DIMENSIONAL CALCULATIONS 
Barrier penetration theory in more than one dimension, 2:44181 
ALPHA PARTICLES/SLOWING-DOWN 
Thermal stability considering the slowing-down process of alpha 
particles (D-T fusion eee 2: 44456 (CONF-760935-P1) 
ALPHA REACTIONS, SCATTERING 
Reduced transition probabilities of saadenl Stiben in *** 800 088 
158 159 160Gd and 76 177 178 179 18H f, 2: 44391 
ALPHA SOURCES/SEPARATION PROCESSES 
Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000) 
ALTITUDE 
Analyses of atmospheric extinction data obtained by astronomers. 
ee of optical depths for 31 observatory sites, 
2:4402 


ALUMINATES/FLEXURAL STRENGTH 
Chemical and physical a of refractories for use in coal 
euuiinuy Third quarter Foy report, 1 November 1976- 
5004. 


anne 1977, 2:42362 ( 3) 
INIUM/CHEMICAL VAPOR DEPOSITION 


‘ae of mobile-ion free aluminum and aluminum alloy films 
for high stability MOS gate structures, 2:43673 (SAND-76-0647) 
ALUMINIUM/ION-ATOM COLLISIONS 
L-shell vacancy lifetime effects on Ka x-ray satellites produced in 
heavy-ion-atom collisions (32 MeV), 2:44194 
ALUMINIUM/METALLURGICAL EFFECTS 
Microstructue and mechanical properties of AISI 4340 steel 
modified with aluminum and silicon, 2:43683 (LBL-6046) 


ALUMINIUM OXIDES/CORROSION 


ALUMINIUM/SUPERCONDUCTIVITY 
Measurement of microwave-enhanced energy gap in 
superconducting aluminum by tunneling, 2:43722 
UMINIUM 27 TARGET/ANTIPROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
ALUMINIUM 27 TARGET/KAON MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
ALUMINIUM 27 TARGET/KAON PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
ALUMINIUM 27 TARGET/PION MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
ALUMINIUM 27 TARGET/PION PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
ALUMINIUM 27 TARGET/PROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424 
ALUMINIUM 34/ISOTOPE PRODUCTION 
Observation of the new nuclides ?”Ne, **Mg, **Mg, *4Al, °°P, 


2:44403 
ALUMINIUM ALLOYS 
See also UDIMET 700 
ZIRCALOY 
ALUMINIUM ALLOYS/BRAZING 
Brazing titanium structures. Final report, 2:43670 (BDX-613- 
1666(Rev.) 
ALUMINIUM ALLOYS/CASTING 
Comparative evaluation of forged Ti-6AI1-4V bar made from shot 
produced by the REP and CSC processes, 2:43665 (AGARD- 


P-200) 
ALUMINIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Deposition of mobile-ion free aluminum and aluminum alloy films 
for high stability MOS gate structures, 2:43673 (SAND-76-0647) 
ALUMINIUM ALLOYS/COLD PRESSING 
Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200) 
ALUMINIUM ALLOYS/FATIGUE 
Vacuum fatigue fracture of Ti-6AI-4V, 2:43695 (N-76-31340) 
ALUMINIUM ALLOYS/HOT PRESSING 
Comparative evaluation of forged Ti-6A1-4V bar made from shot 
produced by the REP and CSC processes, 2:43665 (AGARD- 
CP-200) 
Hot isostatic pressing of Ti-6Al-4V powder forging preforms, 
2:43667 (AGARD-CP-200) 
Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200) 
Some comments on the mechanical properties of HIP titanium, 
2:43666 (AGARD-CP-200) 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Microstructue and mechanical properties of AISI 4340 steel 
modified with aluminum and silicon, 2:43683 (LBL-6046) 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Microstructue and mechanical properties of AISI 4340 steel 
modified with aluminum and silicon, 2:43683 (LBL-6046) 
ALUMINIUM ALLOYS/POWDER METALLURGY 
Production of titanium alloy powders by fusion-centrifugation 
under vacuum, 2:43660 (AGARD-CP-200) 
ALUMINIUM ALLOYS/STRAINS 
High temperature structural design technology: application. 
uarterly progress reports for the periods ending: November 
30, 1975, February 29, sy May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045- 
ALUMINIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Low temperature heat capacities and thermal properties of DyAh, 
ErAk, and LuAls (5-300°K), 2:43718 
ALUMINIUM ALLOYS/WELDING 
Weldability of hot isostatically pressed prealloyed titanium 6AlI- 
wders, 2:43668 (AGARD-CP-200) 
AL TUM OXIDES/CATALYTIC EFFECTS 
Alkylation id benzene with propylene over alumina/zirconia 
catalyst, 2:42573 
ALUMINIUM OXIDES/CHEMICAL REACTIONS 
Stability of refractory castables to steam-Nez and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
ALUMINIUM OXIDES/CORROSION 
Deterioration of insulating wall in MHD generator (Alumina 
wall), 2:43546 





ALUMINIUM OXIDES/FLEXURAL STRENGTH 


ALUMINIUM OXIDES/FLEXURAL STRENGTH 
Chemical and physical stability of refractories for use in coal 
ification. Third quarterly Boke ves report, 1 November 1976- 
S ieemerr | 1977, 2:42362 (C 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Stability of refractory castables to steam-Nz and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
ALUMINIUM OXIDES/PHASE STUDIES 
Crystallization and eh geen studies on synthetic coal slag 
compositions (18 refs), 2:42399 (PB-259851) 
ALUMINIUM OXIDES/PHYSICAL PROPERTIES 
Refractory lining materials for coal gasifiers, 2:43753 
ALUMINIUM OXIDES/SURFACE COATING 
Coating of surfaces by plasma spraying, 2:43748 (Y/DA-7102) 
ALUMINIUM SILICATES/IONIC CONDUCTIVITY 
Percolative ionic conduction in the LiAISiO, glass-ceramic 
system, 2:43758 
SS te TRANSPORT 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604 126-1) 
AMERICIUM/ RADIONUCLIDE MIGRATION 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604 126-1) 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Distribution of plutonium and americium with depth in soil at 
Rocky Flats bass py, 240Py, and 741Am), 2S 44032 (HASL-318) 
AMERICIUM ISOTOPES/BODY BURDEN 
Calibration procedures for in vivo sodium iodide spectrometry of 
aaa and americium in the human lung, 2:44136 (BNWL- 


2088) 
AMERICIUM ISOTOPES/PERSONNEL MONITORING 
Calibration procedures for in vivo sodium iodide spectrometry of 
=— and americium in the human lung, 2:44136 (BNWL- 


2088) 
AMERICIUM ISOTOPES/TISSUE DISTRIBUTION 
Calibration procedures for in vivo sodium iodide spectrometry of 
plutonium and americium in the human lung, 2:44136 (BNWL- 
2088) 


AMINES 
See also MEA 
METHYLAMINE 
THIONINE 
TR YPTAMINES 
AMINES/CHEMICAL REACTION KINETICS 
Kinetics of symmetric proton transfer reactions in alcohols and 
amines by ion cyclotron resonance spectroscopy. Relaxation 
mechanisms for epithermal ion energy distributions, 2:43790 
AMINOETHANETHIOL 
See MEA 
AMINOGLYCIDES 
See AMINES 
AMMONIA/COSMOCHEMISTRY 
Anomalous ammonia absorption in DR 21, 2:44172 
AMMONIA/PRODUCTION 
Upgrading natural gas to ammonia and ethylene, 2:42613 
AMMONIA/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications i wh clinical 
medicine diagnostic tests and field use for assay 
— samples for pollutants), 2: 44087 (ORNL/T M- 
AMMONIA/SYNTHESIS 
Parametric studies of applications of controlled thermonuclear 
reactor fusion energy for food ——* 2:43486 
AMMONIUM COMPOUNDS/REMO 
Analysis of sea water by difference - Final report, 
2:43785 (COO-3119-10) 
AMMONIUM SULFATES/PRODUCTION 
New equipment layout and processing developments in primar 
coke-oven-gas cooling and condensation and ammonium sulfate 
production, 2:42347 
AMMUNITION/INSPECTION 
High-speed profile measurement with electro-optics, 2:43981 
ANA -TO-DIGITAL CONVERTERS/INTEGRATED 
CIRCUITS 
Fast successive approximation analog-to-digital converter, 2:43987 
ANDESITES/R' -FLUID INTERACTIONS 
Studies by the dynamic method on the reaction of rock with hot 
sprin es of the Tamagawa Hot Springs in Japan, 2:42843 
ANGIOGRAPH 
See BIOMEDICAL RADIOGRAPHY 
ANGRA-1 REACTOR/FUEL CYCLE 
Thorim utilization in the Angra dos Reis PWR, 2:42951 (IEA-419) 
ANGRA-1 REACTOR/REACTOR CORES 
Thorim utilization in the — dos Reis PWR, 2:42951 (IEA-419) 
ANIMAL CELLS 
See also TUMOR CELLS ° 
ANIMAL CELLS/CELL CYCLE 
Regulation of the cell cycle by diethylstilbestrol and 
progestrerone in cultured endometrial cells, 2:44080 
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ANIMAL CELLS/FRACTIONATION 
Foam fractionation of major cell components (Homogenized 
mouse testes), 2:44078 (ORNL/MIT-248) 
ANOXIA/RADIOSENSITIVITY EFFECTS 
Free radicals in tissues of white rats exposed to x-rays and fast 
neutrons following preadaptation to hypoxia and hyperoxia, 
2:44127 (ERDA-tr-266) 
Some parameters of oxygen metabolism in irradiated rat tissues at 
high altitudes, 2:44122 (ERDA-tr-266) 
ANTIMONY/ION-ATOM COLLISIONS 
Experimental determination of the ratio of the cross sections for 
ionization by protons of L; and L2 atomic subshells (250 to 500 
keV, initial-state electron-momentum distribution), 2:44196 
ANTIMONY ALLOYS/ELECTRON SPIN RESONANCE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
ANTIMONY ALLOYS/N&EL TEMPERATURE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
ANTINEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Evidence for a new family of hadronic matter from high energy 
neutrino interactions, 2:44242 
ANTIOXIDANTS/PERFORMANCE TESTING 
Effectiveness of ionol as an antioxidant for jet fuels obtained by 
the use of hydrogenation processes, 2:43583 
ANTIPROTON REACTIONS/MULTIPLE PRODUCTION 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 


See INSECTS 
APARTMENT BUILDINGS/HEAT PUMPS 
— economization with the heat pump in apartment houses, 
4 


2:43574 
APARTMENT BUILDINGS/SOLAR WATER HEATERS 
Intermediate minimum property standards for solar heating and 
domestic hot water systems. Interim report, 2:42797 (PB- 
257086) 
APPALACHIA/BLACK SHALES 
Stratigraphy and sedimentology of radioactive Devonian- 
Mississippian shales of the central Appalachian Basin. Final 
report, April 1, 1975-December 31, 1976, 2:42638 (GJBX- 
37(77)) 
APPALACHIA/URANIUM DEPOSITS 
Stratigraphy and sedimentology of radioactive Devonian- 
Mississippian shales of the central Appalachian Basin. Final 
report, April 1, 1975-December 31, 1976, 2:42638 (GJBX- 


See EQUIPMENT 
PLIANCES 


See also AIR CONDITIONERS 
DISHWASHERS 
REFRIGERATORS 
WATER HEATERS 
APPLIANCES/EFFICIENCY 
Socioeconomic — study. Appliance Efficiency program: 
refrigerators, refrigerator-freezers, freezers, room air 
conditioners, central air conditioners, 2:43459 (NP-21878) 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Some nag | for appraising contaminants in aquatic 
systems, 2:44150 
AQUATIC ECOSYSTEMS/WATER QUALITY 
Studies of the contributions of nonpoint terrestrial sources to 
mineral water quality, 2:44037 (ORNL/TM-5876) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
MOLLUSCS 
AQUATIC ORGANISMS/RADIONUCLIDE KINETICS 
Chemical and geochemical studies off the coast of Washington. 
ad progress, May 1975-May 1976, 2:44038 (RLO-2225- 
ARC FURNACES/ENERGY CONSUMPTION 
Arc furnace as a load on the network, 2:42906 
ARGON/ELECTRON-ATOM COLLISIONS 
Scattering of electrons by inert gas atoms with ejection of one or 
two electrons from the outer shell (4 keV, differential cross 
sections, oscillator strengths), 2:44195 
ARGON/MOLECULAR STRUCTURE 
Molecular dynamics calculations for liquid neon and methane 
(Molecular Dynamics Calculation (MDC)), 2:42768 
ARGON/THERMODYNAMIC MOLECULAR MODEL 
Molecular dynamics calculations for liquid neon and methane 
(Molecular Dynamics Calculation (MDC)), 2:42768 





SEPT. 30, 1977 


ARGON 40 REACTIONS 
Theory of Coulomb-nuclear interference for heavy-ion excitation 
of rotational states (Uniform semiclassical approximation 
excitation, nuclear potential), 2:44398 
ARGON 40 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Second discontinuity in the yrast levels of Er, 2:44392 
ARGON 40 REACTIONS/QUASI-ELASTIC SCA 
Side peaking in reaction data induced by massive heavy ions, 


2:44395 
ARGON IONS/COLLISIONS 
Spatial distribution of orientation of fast ions excited by surface- 
grazing collisions, 2:44198 
ARGON IONS/ORIENTATION 
Spatial distribution of orientation of fast ions excited by surface- 
grazing collisions, 2:44198 
ARGONNE ZGS 
See ZGS 
ARIZONA/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
AROMATI 
See also BENZENE 
STYRENE 
AROMATICS/BIOSYNTHESIS 
Biophysiques: fractionation of hydrogen isotopes during the 
biosynthesis of certain aromatic constituents of plants, 2:44069 
(ORNL-tr-4340) 
AROMATICS/HYDROGENATION 
Activity and sulfur resistance of PD/zeolite catalysts in 
hydrogenation of aromatic hydrocarbons, 2:42570 
AROMATICS/PYROLYSIS 
Pyrolysis of raffinates from aromatic extraction, 2:42595 
AROMATICS/STRUCTURAL CHEMICAL ANALYSIS 
Neutron-diffraction study of the 1:1 molecular complex of 7,7,8,8- 
tetracyanoquinodimethane with p-terphenyl (A mixed-stack 
charge-transfer complex), 2:43816 
ARSENIC/MAXIMUM PERMISSIBLE CONCENTRATION 
Some geochemical problems in the utilization of geothermal 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 
ARSENIC 68/BETA-PLUS DECAY 
Mass and beta decay of ®As , 2:44379 
ARSENIC 68/MASS DEFECT 
Mass and beta decay of ®*As , 2:44379 
ASHES 
See also FLY ASH 
ASHES/BIOLOGICAL EFFECTS 
Responses of mosquitofish (Gambusia affinis) to ash effluent and 
thermal stress, 2:44143 
ASHES/MONITORING 
Calculation of the errors in monitoring the ash content of a flow 
of coal, 2:42392 
ASHES/PHASE STUDIES 
Crystallization and vansvnetien studies on synthetic coal slag 
compositions (18 refs), 2:42399 (PB-259851) 
ASPHALTENES/CHEMICAL BONDS 
Hydrogen bonding in asphaltenes and coal. Comprehensive 
progress report, December 1975-Februray 1977 (13 references), 
2:42382 (COO-0063-4) 
ASPHALTENES/CHEMICAL PROPERTIES 
The nature and origin of asphaltenes in processed ccals. Annual 
report, 2:42383 (PB-257569) 
ASPHALTENES/MOLECULAR STRUCTURE 
The nature and origin of asphaltenes in processed coals. Annual 
report, 2:42383 (PB-257569) 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/USES 
Use of asphalt emulsion selants to contain radon and radium in 
uranium tailings, 2:42709 (BNWL-2190) 
ASTATINE 212/ALPHA DECAY 
Configuration-mixed-shell-model relative-alpha-decay-rate 
calculations for spherical doubly odd nuclei (7*7At and 7"7At/ 
sup m/), 2:44393 
OCYTOMAS 


See NEOPLASMS 
ATC DEVICES/ICR HEATING 
Ion heating in ATC Tokamak in the ion cyclotron range of 
frequencies, 2:44460 (PPPL-1332) 
ATC DEVICES/TRANSIT-TIME MAGNETIC PUMPING 
Bistable equilibrium of tokamak and its application to magnetic 
pumping, 2:44462 (PPPL-1341) 
ATHABASCA DEPOSIT/AERIAL PROSPECTING 
Structural significance of lineaments visible on aerial photos of the 
Athabasca oil sands area near Fort MacKay, Alberta, 2:42640 


AUTOMOBILES/DIESEL FUELS 


ATHABASCA DEPOSIT/GEOLOGIC FAULTS 
Structural significance of lineaments visible on aerial photos of the 
Athabasca oil sands area near Fort MacKay, Alberta, 2:42640 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/BASELINE ECOLOGY 
New York bight: an environmental baseline study, 2:44055 
ATLANTIC OCEAN/CONTINENTAL SHELF 
Continental shelf ow yee affecting the yy! of the 
South Atlantic Bight. Annual report, June 1, 1976-May 31, 
1977, 2:44161 (SRO-889-2) 


ATLANTIC OCEAN/HYDROTHERMAL SYSTEMS 
a processes in the Atlantic Ocean crust, 26°N, 


ATLANTIC OCEAN/WATER CURRENTS 
Use of the EOLF statellite system to observe continental shelf 
circulation, 2:44040 
iC-1 REACTOR/THERMAL EFFLUENTS 
Transient heat releases from offshore nuclear plants, 2:42963 
iC-2 REACTOR/THERMAL EFFL 
Transient heat releases from offshore nuclear plants, 2:42963 
ATMOSPHERIC PRECIPITATIONS/CHEMICAL ANALYSIS 
Walker Branch Watershed element cycling studies: collection and 
is of wetfall for trace elements and sulfate, 2:43998 


BS 

See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/REVIEWS 

J. J. Thomson and the Bohr atom, 2:44201 

ATOMIC WEAPONS 

See NUCLEAR WEAPONS 


(Adenosine triphosphate.) 
ATP/RADIOSENSITIVITY EFFECTS 
Effects of exogenous ATP on de novo biosynthesis of pyrimidine 
nucleotides in tissues of rats exposed to prolonged gamma 
radiation, 2:44123 (ERDA-tr-266) 
ATP-ASE/BIOLOGICAL RADIATION EFFECTS 
Enzymatic activity of rat tissues after exposure to external B- and 
x-radiation, as related to diverse spatial dose distribution, 
2:44113 (ERDA-tr-266) 
AURORAE/EXCITATION 
Magnetospheric substorms in conjunction with satellite data, 
substorm-terrestrial relationships, and auroral excitation 
processes. Annual progress report (Summaries of research 
activities at Geophysical Institute, University of Alaska), 
2:44179 (RLO-2229-T5-6) 
USTRAL 


IA 
See also NEW SOUTH WALES 
AUSTRALIA/HARBORS 
Unique construction methods used to expand Australia’s Hay 
Point Port, 2:42487 
AUSTRALIA/TRADE 
Unique construction methods used to expand Australia’s Hay 
Point Port, 2:42487 
AUSTRIA/COAL DEPOSITS 
Geology of the Koeflach-Voitsberg lignite basin (Styria) (20 refs.), 
2:42 


:42421 
AUSTRIA/ENERGY POLICY 
Gas su ply in the framework of Austrian energy economy, 
2:42 
AUSTRIA/ENERGY SUPPLIES 
Gas supply in the framework of Austrian energy economy, 
2:42617 


AUSTRIA/PETROLEUM REFINERIES 
Measuring and control at the Schwechat Refinery of OMW AG, 
2:42582 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/CATALYTIC CONVERTERS 
Chemical speciation of sulfate emissions from catalyst-equipped 
automobiles under ambient conditions, 2:43997 (BNL- 
21040(Rev.)) 
Effect of support on noble metal catalysts for three-way 
conversions, 2:43641 
Role of rhodium in Rh/Pt catalysts for CO/HC/NOx and SO, = 
emission control: the influence of oxygen on catalyst 
performance, 2:43642 
Three-way conversion catalysts: part of the new emission control 
system, 2:43643 
AUTOMOBILES/DIESEL ENGINES 
Considerations in redesigning a gasoline engine into a diesel 
engine for passenger car service, 2:43619 
Study of the effect of oil and coolant temperatures on diesel 
—- brake specific fuel consumption, 2:43620 
AUTOMOBILES/DIESEL FUELS 
Diesel fuel properties and engine performance, 2:43656 
Potential passenger car demand for diesel fuel and refining 





AUTOMOBILES/EXHAUST GASES 


Potential passenger car demand for diesel fuel and refining 
implications, 2:43657 
AUTOMOBILES/EXHAUST GASES 
Chemical speciation of sulfate emissions from catalyst-equipped 
automobiles under ambient conditions, 2:43997 (BNL- 
21040(Rev.)) 
AUTOMOBILES/FUEL CONSUMPTION 
Average fuel economy standards: proposed regulations regarding 
titions for exemptions, 2:43632 
AUTOMOBILES/ L ECONOMY 
The welfare effects of fuel economy policies. Final report, 2:43652 
(PB-256640) 
AUTOMOBILES/GAS TURBINES 
Baseline gas turbine development rae ie)” Sixteenth quarterly 
rogress report, 2:43631 (COO-274: 
'(OMOBILES/HYBRID SYSTEMS 
a tee to the ERDA electric and hybrid vehicle 
demonstration project, 2:43625 (ERHQ-0008) 
AUTOMOBILES/MECHANICAL TRANSMISSIONS 
Hydro-static torque converter for motor vehicles: full range and 
fully automatic, 2:43630 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Assessment of automotive sulfate emission control technology, 
2:43648 (PB-257705) 
AUTOMOBILES/RECYCLING 
Impacts of material substitution in automobile manufacture on 
resource recovery. Volume I. Results and summary. Final 
report, 2:43606 (PB-257542) 
ee ee FUELS 
oe synthetic gasoline (Patent), 2:43658 
A MOBILES S/TECHN NOLOGY ASSESSMENT 
Automobile in the deadlock of requirements. The aim must be a 
ood compromise - report from a BMFT-VDI meeting in 
rlin, 2:43610 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/FEASIBILITY STUDIES 
Science and technology. Methanol engine: a transportation 
strategy for post-petroleum era, 2:43653 (UCRL-52000-76-12) 
AUTOMOTIVE FUELS/MIXING 
Process for conversion of heat energy into mechanical energy 
(Patent), 2:43654 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Set of qualification test —= of gasolines and experience in use 
of these methods, 2:425' 
AUTOMOTIVE FUELS/QUALITY CONTROL 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
AUTOMOTIVE FUELS/STANDARDS 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
AUTONOMIC NERVOUS SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 
— of irradiated nerve structures, 2:44118 (ERDA-tr- 


AUTONOMIC NERVOUS SYSTEM/BIOLOGICAL 
REGENERATION 
Regeneration of irradiated nerve structures, 2:44118 (ERDA-tr- 


266) 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/IMPURITIES 
Spectroscopic and x-ray investigation of solid phase formed in T-1 
fuel in contact with a nitrile rubber, 2:42594 
AVIATION FUELS/PERFORMANCE TESTING 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
AVIATION FUELS/QUALITY CONTROL 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
AVIATION FUELS/STANDARDS 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
AVIATION FUELS/STORAGE 
Spectroscopic and x-ray investigation of solid phase formed in T-1 
fuel in contact with a nitrile rubber, 2:42594 
AZO COMPOUNDS/COPOLYMERIZATION 
Copolymers from azo-inducers and styrene synthesis, 
characterization, grafting, and cross-linking, 2:43819 


BACILLUS SUBTILIS/GENE RECOMBINATION 
Binding and entry of DNA in bacterial transformation, 2:44067 
(BNL-22179(Rev.)) 
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BACILLUS SUBTIL1S/GENETIC VARIABILITY 
ar and entry of DNA in bacterial transformation, 2:44067 
(BNL-22179(Rev.)) 
BACTERIA 
See also ESCHERICHIA COLI 
HAEMOPHILUS 
STREPTOCOCCUS 
BACTERIA/RADIOSENSITIVITY 
Comparative sensitivity of vibrio and E. coli cells to ultraviolet 
and ionizing radiation, 2:44096 (ERDA-tr-266) 
BARIUM 140/RADIONUCLIDE KINETICS 
Internal radiation dose commitments in the northern temperate 
zone from ®Sr, '*°Ba, '*'I and '°*Cs produced in nuclear tests, 
2:44134 (HASL-318) 
BARIUM SULFIDES/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
BARIUM SULFIDES/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
BARLEY/PRODUCTIVITY 
Some results of presowing gamma irradiation of wheat and barley 
seeds in ryazanskaya oblast, 2:44104 (ERDA-tr-266) 
BARYON RESONANCES/PARTICLE PROPERTIES 
pp scattering-amplitudes measurements and a possible direct- 
channel resonance in pp systems (Polarization, total cross 
sections), 2:44236 (ANL-HEP-CP-77-07) 
BARYONS 
See also BARYON RESONANCES 
YPERONS 


H 
BARYONS/DECAY 
Matrix elements of vector and axialvector operators in an 
algebraic formulation of baryon decays (Form factors, SU(3) 
group), 2:44341 
BASALT/RETENTION FUNCTIONS 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604 126-1) 
BASALT/ROCK- FLUID INTERACTIONS 
— processes in the Atlantic Ocean crust, 26°N, 


BASELINE ECOLOGY/DATA PROCESSING 
Problems of data management in a base line study of the Outer 
Continental Shelf, 2:44043 


Rules common to nuclear incidents occurring in installations or 
during transport of nuclear substances, 2:42743 (INIS-mf-3589) 
BEAM INJECTION HEATING 
Stabilization of tearing instability and heating of plasma ions by a 
modulated particle beam, 2:44467 
BEAM INJECTION HEATING/ELECTRON BEAMS 
Plasma heating by intense relativistic electron beams, 2:44464 
BEAM INJECTION HEATING/ION-ATOM COLLISIONS 
Observation of the reaction H/sup O/ + O* yields H* (O* ) * 
during neutral-beam injection into ORMAK, 2:44488 
BEAM-PLASMA SYSTEMS 
Experiments using intense pulsed particle beams (1MVolt, 
1MAmp, 0. 1s), 2:44519 
BEAM-PLASMA SYSTEMS/BEAM NEUTRALIZATION 
Neutralization of the space charge and magnetic field of a 
relativistic electron beam upon injection into a plasma in a 
homogeneous magnetic field, 2:44515 
BEAM-PLASMA SYSTEMS/CHERENKOV RADIATION 
Nonlinear theory for excitation of monochromatic waves by an 
electron beam in a plasma in a magnetic field, 2:44566 
BEAM-PLASMA SYSTEMS/CYCLOTRON INSTABILITY 
Nonlinear theory for excitation of monochromatic waves by an 
electron beam in a plasma in a magnetic field, 2:44566 
BEAM-PLASMA SYSTEMS/ELECTROMAGNETIC 
RADIATION 
Electromagnetic radiation of a nonrelativistic electron beam in 
inhomogeneous, isotropic, plasma waveguide, 2:44571 
BEAM-PLASMA SYSTEMS/ENERGY SPECTRA 
Energydistribution of a relativistic electron beam after interaction 
with a plasma, 2:44513 
BEAM-PLASMA SYSTEMS/ENERGY TRANSFER 
Beam-plasma discharge in metal vapor, 2:44517 
BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 
Stabilization of tearing mage aes A - heating of plasma ions by a 
modulated particle beam, 2:4446 
BEAM-PLASMA SYSTEMS/ION ACOUSTIC WAVES 
Stabilization of tearing instability and heating of plasma ions by a 
modulated particle beam, 2:44467 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Nonlinear saturation of hot beam-plasma instability, 2:44557 
BEAM-PLASMA SYSTEMS/PARAMETRIC INSTABILITIES 
Summary of activities of the Trieste working group on the 
interaction between plasmas and intense laser and electron 
beams, 2:44463 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Nonlinear saturation of hot beam-plasma instability, 2:44557 
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Theory of wave energy in ALT 2:44558 
B GS/PERFO: TESTING 

Wagon bearin, ng development (2 refs.), 2:42452 
BEARINGS/S 

Research into making coal mining safer, 2:42519 
BEARINGS/SEISMIC EFFECTS 

Aseismic design of turbine houses of nuclear power plants, 2:43323 


BEAUFORT SEA/OIL SPILLS 
a risk of Beaufort Sea oil spills: a management tool, 


2:42 
BEAVER VALLEY-1 REACTOR/REACTOR OPERATION 
. a operating report for 1976, 2:43062 (DOCKET-50334-474) 


See INSECTS 
SS POLICY 
LOU on nuclear EAR BOWER Belgium, 2:43107 
= IUM/NUCLEAR 
rt on nuclear energy in Bel jum, 2:43107 
DEHYDE/REDUCTIO 
“Soaaneanenaanl investigations of the reduction of 
benzaldehyde and p-cyano- and p-phenylbenzaldehyde in 
sulfolane, 2:43821 
BENZENE/ALKYLATION 
Alkylation of peers with propylene over alumina/zirconia 
catalyst, 2:4257 
BEi.ZENE/BIOLOGICAL EFFECTS 
—_ toxicity of benzene, a component of crude oil, to juvenile 
bass (Morone saxatilis), 2:44151 
BENZE NE/PURIFICATI 
Future possibilities of extractive rectification in the production of 
high-purity coke-oven benzene (18 refs.), 2:42380 
BENZOPYRENE/METABOLISM 
Benzo[a]pyrenedione/benzol[a]pyrenediol oxidation-reduction 
couples and the generation of reactive reduced molecular 
oxygen (Clostridium kluyveri, bacteriophage T7), 2:44074 
BENZOQUINONES/MASS TRANSFER 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 
BERING SEA/ENVIRONMENT 
Preliminary report on the regional geology, oil and pas potential 
and environmental hazards of the Bering Sea shelf south of St. 
Lawrence Island, Alaska, 2:42528 (USGS-OFR-76-785) 
BERING SEA/GEOLOGY 
Preliminary report on the regional geology, oil and o potential 
and environmental hazards of the Bering Sea shelf south of St. 
Lawrence Island, Alaska, 2:42528 (USGS-OFR-76-785) 
BERING SEA/STRATIGRAPHY 
Preliminary report on the regional geology, oil and pas potential 
and environmental hazards of the Bering Sea shelf south of St. 
Lawrence Island, Alaska, 2:42528 (USGS-OFR-76-785) 
BERKELIUM/ENERGY LEVELS 
Lr. spectrum of berkelium-249, 2:44190 
BERKELIUM/INFRARED SPECTRA 
Lr. spectrum of berkelium-249, 2:44190 
IUM IONS/INFRARED SPECTRA 
Lr. spectrum of berkelium-249, 2:44190 
BER UM/PHASE TRANSFORMATIONS 
Dual characteristics of yield and ultimate strength as applied to 
two grades of beryllium, 2:43699 (SAND-77-0122) 
BERYLLIUM/SORPTIVE PROPERTIES 
Model study in chemisorption: atomic hydrogen on beryllium 
clusters, 2:43707 (LBL-5474) 
BERYLLIUM/SURFACE COATING 
Coating of surfaces by plasma spraying, 2:43748 (Y/DA-7102) 
BERYLLIUM/YIELD STREN 
Dual characteristics of yield and ultimate strength as applied to 
two grades of beryllium, 2:43699 (SAND-77-0122) 
BERYLLIUM 9 TARGET/DEUTERON REACTIONS 
Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources at E/sub d/ = 40 MeV, 2:44372 (TID-27550) 
BERYLLIUM 9 TARGET/PION MINUS REACTIONS 
Observation of the production of jets of particles at high 
transverse momentum oy comparison with inclusive single- 
rticle reactions, 2:44272 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
{ d*He) reaction as a quasifree reaction process, 2:44373 
bservation of the production of jets of particles at high 
transverse momentum and comparison with inclusive single- 
icle reactions, 2:44272 
BERYLLIUM FLUORIDES/CORROSIVE EFFECTS 
Corrosion resistance of type 316 stainless steel to LizBeF, (66-34 
Mole % LiF-BeF2), 2:43732 (ORNL/TM-5782) 
BERYLLIUM FLUORIDES/OPTICAL PROPERTIES 
Fundamental studies on the “new — glasses”. II. On the 
fluoride glasses, 2:43767 (UCRL-Trans-1 1216) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BEVALAC/RESEARCH PROGRAMS 
Biological and medical research with accelerated heavy ions at the 
Bevalac, 1974-1977, 2:44108 (LBL-5610) 


BLACK HOLES/PARTICLE PRODUCTION 


BFS REACTOR/NEUTRON SPECTRA 
Investigation of neutron spectra in BFS fast critical assemblies by 
means of proton recoil proportional counters, 2:43230 
BIBLIS-A REACTOR/INSP: ON 
First — of Unit A at the Biblis Nuclear Power Plant, 
2:42 


: 2 
BIBLIS-A REACTOR/REACTOR MAINTENANCE 
First inspection of Unit A at the Biblis Nuclear Power Plant, 
2:42962 


BINARY-FLUID SYSTEMS/OPTIMIZATION 
Determination of the 5 MW gross nominal design case bina’ 
cycle for power generation at Raft River, Idaho, 2:42832 
(TREE-1039) 
BINARY-FLUID SYSTEMS/THERMODYNAMICS 
Determination of the 5 MW gross nominal design case binary 
cycle for power generation at Raft River, Idaho, 2:42832 
(TREE-1039) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
BODY FLUIDS 
FOOD 
MILK 
PLANTS 
TISSUE EXTRACTS 
BIOLOGICAL MATERIALS/ENERGY TRANSFER 
Michael Kasha symposium on energy transfer in organic, 
inorganic, and biological systems. Abstracts, 2:43796 (CONF- 
760154-(Absts.)) 
BIOLOGICAL RADIATION EFFECTS/AGE DEPENDENCE 
Morphological characteristics of radiation lesions to the small 
intestine of mice exposed to radiation at different stages of 
postnatal development, 2:44116 (ERDA-tr-266) 
BIOLOGICAL RADIATION EFFECTS/DATA ANALYSIS 
Analysis of disease incidence data from survival experiments, 
2:44675 (LA-6758-C) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/ENERGY CONVERSION 
Solar program assessment: environmental factors. Fuel from 
biomass, 2:42789 (ERDA-77-47/7) 
BIOMASS/ENVIRONMENTAL IMPACTS 
Solar program assessment: environmental factors. Fuel from 
biomass, 2:42789 (ERDA-77-47/7) 
BIOMASS/PRODUCTION 
Solar program assessment: environmental factors. Fuel from 
biomass, 2:42789 (ERDA-77-47/7) 
BIOMEDICAL RADIOGRAPHY/RADIATION SOURCES 
Biological and medical research with accelerated heavy ions at the 
Bevalac, 1974-1977, 2:44108 (LBL-5610) 
BIOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Biophysiques: fractionation of hydrogen isotopes during the 
biosynthesis of certain aromatic constituents of plants, 2:44069 
(ORNL-tr-4340) 
BISMUTH/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 
BISMUTH 209 TARGET/XENON 136 REACTIONS 
Side peaking in reaction data induced by massive heavy ions, 
2:44395 
BISMUTH ALLOYS/ELECTRON SPIN RESONANCE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
BISMUTH ALLOYS/NEEL TEMPERATURE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
ITUMINOUS COAL/CARBONIZATION 
Tensile strength of industrial cokes. II. The binder efficiency of 
bituminous coals and bitumens, 2:42394 
BITUMINOUS COAL/CONSUMPTION RATES 
Production and consumption of coal, 1976-1980. Final report, 
2:43510 (PB-257441) 
BITUMINOUS COAL/ECONOMICS 
Bituminous coal, 1975/76, 2:42513 
BITUMINOUS COAL/HYDRAULIC TRANSPORT 
Hydraulic transport of bituminous coal in pipelines, 2:42486 
BITUMINOUS COAL/PRODUCTION 
Production and consumption of coal, 1976-1980. Final report, 
2:43510 (PB-257441) 
BLACK HOLES/PARTICLE PRODUCTION 
Hawking process at the boundary and in the interior of a black 
hole, 2:44167 





BLACK HOLES/VACUUM POLARIZATION 


BLACK HOLES/VACUUM POLARIZATION 

Hawking process at the boundary and in the interior of a black 

hole, 2:44167 
BLACK SHALES/SEDIMENTATION 

Stratigraphy and sedimentology of radioactive Devonian- 
Mississippian shales of the central Appalachian Basin. Final 
report, April 1, 1975-December 31, 1976, 2:42638 (GJBX- 
37(77)) 

BLACK SHALES/STRATIGRAPHY 

Stratigraphy and sedimentology of radioactive Devonian- 
Mississippian shales of the central Appalachian Basin. Final 
po mo April 1, 1975-December 31, 1976, 2:42638 (GJBX- 

7177) 
Three Lick Bed: useful stratigraphic marker in od Devonian 
shale in eastern Kentucky and adjacent areas of Ohio, West 
Virginia and Tennessee, 2:42611 (MERC/CR-77-2) 
BLADES (COMPRESSOR) 

See COMPRESSOR BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLAST FURNACES/OPERATION 

Injection of coal-oil mixture into a commercial blast furnace, 
2:42496 (CONF-761019-) 

BLOOD/QUANTITATIVE CHEMICAL ANALYSIS 

Centrifugal analyzer development (Applications i - clinical 
medicine diagnostic tests and field use for assay 
ee samples for pollutants), 2: 44087 | (ORNL/T M- 

1 


BLOWDOWN/CRITICAL FLOW 
Study of the critical flow models used in reactor blowdown 


ression analysis of the ROSA and the LOFT 
semiscale onde test data with the digital computer code 
DEPCO-MULTI (PWR), 2:42953 (JAERI-M-6340) 
BLOWDOWN/MATHEMATICAL MODELS 
CEFLASH-4AS: a computer program for the reactor blowdown 
analysis of the small break loss-of-coolant accident (PWR), 
2:43134 (CENPD-1 fee age 
BLOWDOWN/PRESSURE DROP 
Subcooled decompression analysis of the ROSA and the LOFT 
semiscale blowdown test data with the digital computer code 
DEPCO-MULTI (PWR), 2:42953 (JAERI-M-6340) 
BLOWERS/DESIGN 
Forced-draft fans and flue gas extractors of the 0.55-40-1 type, 
2:42885 
BLOWOUTS/FORECASTING 
History of abnormal pressure determinations from seismic data 
(To prevent blowouts), 2:42556 
BODY FLUIDS 
See also MILK 
BODY FLUIDS/PATHOLOGICAL CHANGES 
Advanced analytical techniques (Analytical techniques for use in 
mee and biomedical research), 2:44088 (ORNL/ 
BODY FLUIDS/QUANTITATIVE CHEMICAL ANALYSIS 
Advanced analytical techniques (Analytical techniques for use in 
clinical diagnosis and biomedical research), 2:44088 (ORNL/ 
TM-5291) 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
— samples for pollutants), 2: 44087 | (ORNL/TM- 


BODY FLUIDS/SAMPLE PREPARATION 
Advanced analytical techniques (Analytical techniques for use in 
clinical diagnosis and biomedical research), 2:44088 (ORNL/ 
TM-5291) 
BOILERS/CORROSION 
Experimental and theoretical calculus investigation of molecular 
—— concentrations in the boiler steam/water tract, 
BOILERS/DESIGN 
Main principles of guiding technical instructions regarding the 
selection of design characteristics of all-weld membrane panels 
of high-capacity boilers, 2:42886 
BOILERS/OPERATION 
Graphic method of obtaining operating regime formulae for 
mechanical underfiring, 2:42887 
BOILERS/RETRO G 
Application of coal-oil mixture to a gas-fired utility boiler, 2:42491 
(CONF-761019-) 
Application of coal-oil mixture to an oil-fired utility boiler, 
2:42492 (CONF-761019-) 
Technical-economic assessment of coal-oil mixture applications 
(Conversion from gas-fired to oil- or coal-oil mixture-fired 
requirements and cost), 2:42495 (CONF-761019-) 


BOILING 
See also NUCLEATE BOILING 


ERA Vol. 2, No. 18 


BOILING/HEAT TRANSFER 
Energetics of vapor explosions, 2:43897 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLLWORM/BIOLOGICAL RADIATION EFFECTS 
Inherited F; sterility in the pink bollworm: effects on embryonic 
development and sperm transfer, 2:44132 
BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Osteogenic properties and growth of irradiated bone marrow 
following extramedullary transplantation thereof, 2:44129 
(ERDA-tr-266) 
BONE MARROW CELLS/RADIOSENSITIVITY 
Osteogenic properties and growth of irradiated bone marrow 
following extramedullary transplantation thereof, 2:44129 
(ERDA-tr-266) 
BONN SYNCHROTRON/TARGETS 
Meson photoproduction on polarized nucleon targets at the Bonn 
2.5 GeV electron synchrotron (Target asymmetry), 2:44220 
BONNEVILLE POWER ADMINISTRATION 
Bonneville Power Administration electric energy conservation 
study. Final report, 2:43518 (PB-256766) 
BOREHOLES/CLOSURES 
Feasibility of sealing boreholes with compacted natural earthen 
material (Volume I, II, and III), 2:42716 (ORNL/SUB-3960/2) 
BOREHOLES/CONFIGURATION 
Determination of the path of a curved borehole by the angular 
velocity of a body displaced in it, 2:42550 
BORON/ABUNDANCE 
Mineralogy and boron content of the Melville Island Group and 
Imperial Formation, N.W.T, 2:42537 
BORON 10 TARGET/NEUTRON REACTIONS 
Differential elastic cross sections of neutrons scattered from '°B 
for 4 MeV less than or equal to E/sub n/ less than or equal to 8 
MeV, 2:44371 (COO-2490-5) 
BORON 11/BETA DECAY 
Positive parity states of ''B (El transitions, weak coupling, 
interference), 2:44368 
BORON 11/ENERGY LEVELS 
Positive parity states of ''B (E1 transitions, weak coupling, 
interference), 2:44368 
BORON 11 TARGET/PROTON REACTIONS 
ee of the proton-boron fuel for controlled thermonuclear 
usion, 2: 
BORON COMPOUNDS/DIFFUSION 
Boronizing in a boron trichloride atmosphere, 2:43676 (HB-5450) 
BOTTOMING CYCLES/EFFICIENCY 
Low-temperature thermodynamic bottoming cycles for fusion 
reactors, 2:44627 (CONF-760935-P2) 
BRAKES/FABRICATION 
Barclay’s quick-acting winding engine brake, 2:42450 
BRAKES/INSTALLATION 
Barclay’s quick-acting winding engine brake, 2:42450 
BRAKES/OPERATION 
Barclay's es winding engine brake, 2:42450 
BRASIM! C REACTOR 
See PEC BRASIMONE REACTOR 
UNSCHWEIG EXPERIMENTAL REACTOR 


G 
See FMRB REACTOR 
BREAD/CONTAMINATION 
Outbreak of methylmercury poisoning due to consumption of 
contaminated grain, 2:44154 
JREAKWATERS 


B 
See DAMS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
BREEDER REACTORS/REACTOR CORES 
Reactor and method of operation (Patent), 2:43046 
BREEDING BLANKETS/HYDRAULICS 
Thermal-hydraulic study and failure analysis of the breeder rod 
and shim rod solid blanket design (BRSR), 2:44611 (CONF- 
760935-P2) 
BREEDING BLANKETS/MATERIALS TESTING 
TETR: a Tokamak Engineering Test Reactor to qualify materials 
and blanket components for early DT Fusion Power Reactors, 
2:44646 (CONF-760935-P1) 
BREEDING BLANKETS/THERMODYNAMICS 
Thermal-hydraulic study and failure analysis of the breeder rod 
and shim rod solid blanket design (BRSR), 2:44611 (CONF- 


760935-P2) 
BREEDING BLANKETS/TRITIUM RECOVERY 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
BREEDING RATIO/CORRELATIONS 
Criticality ys breeding ratio correlations (LMFBR), 2:43009 
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BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/MATERIALS RECOVERY 
Recovery of brine from potash operation slime, 2:43594 (BM-RI- 


8225) 
BRINES/PHYSICAL PROPERTIES 
Calculation of brine properties (Above 80°F and for salt content 
between 5 and 25%), 2:42841 (UCID-17406) 
BRINES/THERMODYNAMIC PROPERTIES 
Calculation of brine properties (Above 80°F and for salt content 
between 5 and 25%), 2:42841 (UCID-17406) 
BRITISH COLUMBIA/NATURAL GAS 
Demand for natural gas: residential and commercial markets in 
Ontario and British Columbia (Econometric-model analysis), 


2:43470 
BROADLANDS GEOTHERMAL FIELD/GEOTHERMAL 
FLUIDS 
Some geochemical problems in the utilization of geothermal 
waters, 2:42831 
BROMATES/SYNTHESIS 
Sunilight-induced bromate formation in chlorinated seawater, 
2:44053 


BRONCHI/INFLAMMATION 
Effect of aerosol inhalation of sodium-hydroxide solution on the 
respiratory organs of rats, 2:44149 (BNWL-tr-240) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BRUECKNER METHOD/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
BRUNSBUETTEL REACTOR/IN CORE INSTRUMENTS 
Monitoring system using sound conducted through solids for 
detection and location of loose mt 2:42941 (ORNL-tr-4200) 
BRUNSWICK-1 REACTOR/GASEOUS WASTES 
Test performance of a cryogenic distillation system for BWR 
aseous radwaste treatment, 2:42705 
BRUNSWICK-1 REACTOR/OFF-GAS SYSTEMS 
Test performance of a cryogenic distillation system for BWR 
aseous radwaste treatment, 2:42705 
BRUNSWICK-1 REACTOR/RADIOACTIVE WASTES 
Test performance of a cryogenic distillation system for BWR 
gaseous radwaste treatment, 2:42705 
BRUNSWICK-1 REACTOR/REACTOR OPERATION 
Annual operating report for 1976, 2:43061 — 
BRUNSWICK-2 REACTOR/GASEOUS W. 
Test performance of a cryogenic fon te gm system for BWR 
gaseous radwaste treatment, 2:42705 
BRUNSWICK-2 REACTOR/OFF-GAS SYSTEMS 
Test performance of a cryogenic distillation system for BWR 
gaseous radwaste treatment, 2:42705 
BRUNSWICK-2 REACTOR/RADIOACTIVE WASTES 
Test performance of a cryogenic distillation system for BWR 
gaseous radwaste treatment, 2:42705 
BRUNSWICK- 2 REACTOR/REACTOR OPERATION 
Annual operating report for 1976, 2:43061 (DOCKET-50325-487) 
BSG DEVICES/PLASMA HEATING 
Fast ion heating of plasma, 2:44465 
BUILDINGS 
See also APARTMENT BUILDINGS 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
C-460 building thermal performance, 2:43555 
BUILDINGS/ENERGY CONSUMPTION 
Montana Energy Conversion Plan. Draft final report, 2:43491 
BUILDINGS/HEATING SYSTEMS 
Calendal method: low-temperature radiant heating, 2:43559 
Checking of the heat consumption of buildings, 2:43564 
BUILDINGS/IMPACT SH 
Analysis of an aircraft impact on a reactor building, 2:43361 
Response of equipment in nuclear power plants to airplane crash, 
2:4340 
Response of equipment in nuclear power plants to airplane crash, 


2: 
BUILDINGS/LIGHTING SYSTEMS 
High-pressure sodium lamps to replace mbf lamps in existing 
installations, 2:43567 
Improvement of metal halide lamps by complex formation, 


2:43566 
BUILDINGS/SEISMIC EFFECTS 

Approximate soil-structure interaction with separation of base mat 
from soil (lifting-off), 2:4337 

Aseismic design of turbine houses for nuclear power plants, 
2:43401 

Complete analysis of a nuclear building to nuclear safety 
standards, 2:43315 


BWR TYPE REACTORS/CONTAINMENT BUILDINGS 


Earthquake analysis of nuclear reactor buildings including 
foundation interaction, 2:43326 
Impact of soil-structure interaction on the probabilistic frequency 
variation of concrete structures, 2:43328 
Matrix of transmission in structural dynamics, 2:43347 
Numerical method for vibration analysis of composite structures 
with different damping capacities, 2:43318 
Reliability of a simple model under nonstationary earthquake 
excitation, 2:43325 
Seismic response analysis of nuclear power plant structure under 
special consideration of non-linear soil-structure interaction, 
2:43336 
Stability and toe pressure calculation of a reactor building subject 
to seismic disturbance, 2:43316 
Torsional earthquake effects in symmetrical structures, 2:43359 
Vertical responses of nuclear power plant structures subject to 
seismic ground motions, 2:43338 
BUILDINGS/SERVICE LIFE 
Life cycle costing emphasizing energy conservation: guidelines for 
investment analysis, 2:43489 (ERDA-76/130(Rev.)) 
BUILDINGS/SOLAR AIR CONDITIONING 
Life-cycle costs and solar energy, 2:42800 
The structure of building specifications, 2:42798 (PB-257581) 
BUILDINGS/SOLAR SPACE HEATING 
Design considerations for solar heating, 2:42799 
Life-cycle costs and solar energy, 2:42800 
The structure of building specifications, 2:42798 (PB-257581) 
BUILDINGS/STANDARDS 
The structure of building specifications, 2:42798 (PB-257581) 
BUILDINGS/STRESS ANALYSIS 
Complete analysis of a nuclear building to nuclear safety 
standards, 2:43315 
BUILDINGS/WASTE HEAT 
Compact equipment wiih heat recovery for heating and 
ventilating of large spaces, 2:43572 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/EMPLACEMENT 
Deployment and recovery techniques of data buoy systems, 
2:43928 
BUOYS/RECOVERY 
a and recovery techniques of data buoy systems, 
43928 


BUREAU OF MINES 
See US BUREAU OF MINES 
BURNABLE POISONS/PERFORMANCE 
Urania-gadolinia nuclear fuel physical and irradiation 
characteristics and material properties (BWR), 2:42955 (NEDO- 
20943) 


See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Burner for liquid fuels (Patent), 2:43918 
Characteristics of flat, laminar coal-dust flames, 2:42508 
BURNERS/FLUE GAS 
Reduction of nitrogen oxide emission by optimizing the burner 
construction. Operational results with a test burner, 2:43832 
BURNERS/FUEL INJECTION SYSTEMS 
Gasification process for liquid fuels and device for carrying out 
such a process (Patent), 2:43913 
BURNERS/OPTIMIZATION 
Reduction of nitrogen oxide emission by optimizing the burner 
construction. Operational results with a test burner, 2:43832 
BUSES/DIESEL ENGINES 
Unregulated emissions from diesels used in trucks and buses, 
2:43651 
BWR TYPE REACTORS 
See also BRUNSBUETTEL REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
COOPER REACTOR 
HATCH-1] REACTOR 
OKG-1 REACTOR 
OYSTER CREEK-I REACTOR 
PHILIPPSBURG-2 REACTOR 
WUERGASSEN REACTOR 
BWR TYPE REACTORS/BLOWDOWN 
Study of the critical flow models used in reactor blowdown 
analysis, 2:43412 
BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Experimental and analytical studies for a BWR nuclear reactor 
building. Evaluation of soil-structure interaction behaviour, 
2:43345 





BWR TYPE REACTORS/CONTAINMENT SYSTEMS 


BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Mark I 1/5-scale boiling water reactor pressure suppression 
experiment. Quick-look report for test numbers 1.0(a) and 1.0(b) 
performed on March 4 and 8, 1977, 2:43308 (UCID-17446-1) 

BWR TYPE REACTORS/CONTROL ELEMENTS 
Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 
BWR TYPE REACTORS/ECCS 
Supplementary information related to the Exxon Nuclear 
mpany WREM-based NJP-BWR ECCS evaluation model 
and application to the Oyster Creek plant, 2:43416 (XN-77- 
55(Rev.2)(Suppl.2)) 
BWR TYPE REACTORS/ENVIRONMENT 
Environmental monitoring of nuclear power plants, 2:43198 
BWR TYPE REACTORS/FLOWMETERS 
Irreversible pressure drops in venturi meters through which two- 
hase mixtures pass (BWR), 2:42939 
BWR TYPE REACTORS/FUEL CANS 

Deformation and inner oxidation of the fuel rod in a loss-of- 

coolant accident condition, 2:42934 (JAERI-M-6339) 
BWR TYPE REACTORS/FUEL CHANNELS 

BWR fuel channel mechanical design and deflections (amendment 
No. 1), 2:42936 (NEDO-21354-1) 

BWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Fuel-clad heat transfer coefficient of a defected fuel rod, 2:42926 
(CEA-CONF-3652) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 

Urania-gadolinia nuclear fuel physical and irradiation 
characteristics and material properties, 2:42955 (NEDO-20943) 

BWR TYPE REACTORS/GAMMA FUEL SCANNING 

Code for ‘y spectra processing. Means for the data acquisition and 
processing, 2:42927 (CEA-CONF-3661) 

Methods and equipments used in power reactors, 2:42929 (FRNC- 
CONF- 168) 

BWR TYPE REACTORS/GASEOUS WASTES 

Zusammensetzung radioaktiver Aerosolgemische in der Fortluft 
von Kernkraftwerken mit Leichtwasserreaktoren - Daten fuer 
ae der Strahlenexposition. Weisungsbeschluss 6, 

BWR TYPE REACTORS/LOSS OF COOLANT 

Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition, 2:42934 (JAERI-M-6339) 

Fission product beta and gamma energy release. Quarterly 
progress report, October-December 1976, 2:43267 (ORNL/ 
NUREG/TM-106) 

General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFRS50O appendix K, amendment 
No. 1: calculation of low-flow film-boiling heat transfer for 
BWR LOCA analysis, 2:43260 (NEDO-20566-1) 

Model for the calculation of vent clearing transients in pressure 
suppression systems, 2:43390 

Quarterly progress report on fission product release from LWR 
oo October-December 1976, 2:43265 (ORNL/NUREG/TM- 

Quarterly progress report on blowdown heat transfer separate- 
effects program, October-December 1976, 2:43266 (ORNL/ 
NUREG/TM-92) 

Reflood heat transfer, THERM: a thermal-hydraulic emergency 
reflood model, 2:43242 (CENPD-228) 

— — -II test. III. Runs 204, 301, 302, 2:42935 (JAERI- 

BWR TYPE REACTORS/MELTDOWN 

German LWR core meltdown program, 2:43272 (SAND-76-9008) 

Light water reactor safety research program quarterly report, 
July-September 1976 (Molten core-concrete interactions), 
2:43304 (SAND-77-0214) 

Thermohydraulic behaviour and heat transfer in the molten core, 
2:43287 (SAND-76-9008) 

BWR TYPE REACTORS/NOZZLES 

Design criteria for Piping and Nozzles Program. Quarterly 
progress report, July-September 1976, 2:42937 (ORNL/ 
NUREG/TM-107 

BWR TYPE REACTORS/PIPE FITTINGS 

Design criteria for Piping and Nozzles Program. Quarterly 

pa ten report, July-September 1976, 2:42937 (ORNL/ 
REG/TM-107) 
BWR TYPE REACTORS/PRESSURE VESSELS 

More recent developments for the ultrasonic testing of light water 
reactor pressure vessels, 2:42933 (INIS-mf-3572) 

Research on PCPV for BWR - physical model as design tool - 
main results, 2:42932 (INIS-mf-3386) 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Experiments with plastic models to determine the strength of main 
coolant pipes for nuclear power stations, 2:42928 (DEU-76-36) 

Reactor primary coolant system pipe rupture study. Progress 
report No. 37, July-September 1976, 2:43251 (GEAP-10207-37) 
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BWR TYPE REACTORS/REACTOR ACCIDENTS 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Seventh quarterly progress report, April- 
June 1976, 2:43240 (BNL-NUREG-50618 

BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Chemical decontamination of chromium-nickel steels in nuclear 
plants (Patent; BWR; PWR), 2:42942 

Monitoring system using sound conducted through solids for 
PWR and BWR system structure and operating experience, 
2:42940 (ORNL-tr-4096) 

BWR TYPE REACTORS/REACTOR LICENSING 

West German federal regulations and guidelines for light water 

power reactors, 2:43084 
BWR TYPE REACTORS/REACTOR SAFETY 

Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition, 2:42934 (JAERI-M-6339) 

Reflood heat transfer, THERM: a thermal-hydraulic emergency 
reflood model, 2:43242 (CENPD-228) 

Report on ROSA-II test. III. Runs 204, 301, 302, 2:42935 (JAERI- 
M-6512) 

Review of light-water reactor safety studies. Volume 3 of health 
and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California, 2:43257 (LBL-5286) 

Safety aspects of the construction of boiling water reactors, 
2:43415 


C 


CABLES/CONNECTORS 
Underwater mateable electromechanical connectors for power 
and signal cables, 2:43925 
CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/BIOLOGICAL INDICATORS 
Uptake of lead, zinc, cadmium, and copper by the pulmonate 
mollusc, Helix aspersa Muller, and its relevance to the 
es of heavy metal contamination of the environment, 
2:4414 


CADMIUM/CYCLOTRON RESONANCE 
Nonlinear effects in the vicinity of — shifted cyclotron 
resonance of holes in cadmium, 2:43711 
CADMIUM/DOPPLERONS 
Nonlinear effects in the vicinity of doppler-shifted cyclotron 
resonance of holes in cadmium, 2:43711 
CADMIUM/ELECTRIC CONDUCTIVITY 
Nonlinear effects in the vicinity of doppler-shifted cyclotron 
resonance of holes in cadmium, 2:43711 
CADMIUM/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 
CADMIUM SULFIDES/MAGNETO-OPTICAL EFFECTS 
New type of photoconduction in n-Cds, 2:43776 (COO-3151-72) 
CADMIUM TELLURIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Barrier heights on cadmium telluride Schottky solar cells, 2:42788 
CADMIUM TELLURIDES/REFRACTIVITY 
Temperature-dependent Sellmeier coefficients and coherence 
length for cadmium telluride, 2:43780 
CAFFEINE/RADIOSENSITIVITY EFFECTS 
Influence of caffeine on cytogenetic effect of radiation on 
polyploid wheat seeds, 2:44100 (ERDA-tr-266) 
ININ/METABOLISM 
Metabolism of radioiodinated salmon calcitonin in rats ('*5I tracer 
technique), 2:44085 
CALCIUM 40/NUCLEAR RADII 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 40 TARGET/OXYGEN 18 REACTIONS 
Single-neutron transfer to *°Si, *' *°Ca, and ®*Fe states induced by 
the (78O, '7O(g.s.)) and ('®O,'70(0.87 MeV)) reactions, 2:44378 
CALCIUM 40 TARGET/PION MINUS REACTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 40 TARGET/PION PLUS REACTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 44/NUCLEAR RADII 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 44 TARGET/PION MINUS REACTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
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CALCIUM 44 TARGET/PION PLUS REACTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 48/NUCLEAR RADII 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 48 TARGET/OXYGEN 18 REACTIONS 
Single-neutron transfer to *°S:, '' “Ca, and ®*Fe states induced by 
the ('°O, '7O(g.s.)) and (80, 170(0.87 MeV)) reactions, 2:44378 
CALCIUM 48 TARGET/PION MINUS REACTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM 48 TARGET/PION PLUS REACTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
CALCIUM CARBIDES/PRODUCTION 
Compound method for the continuous enrichment of nuclear fuels 
(Patent), 2:42657 
CALCIUM COMPOUNDS/DRYING 
Calcium chromate drying studies, 2:43799 (GEPP-291) 
CALCIUM COMPOUNDS/FLEXURAL STRENGTH 
Chemical and physical stability of refractories for use in coal 
asification. Third ae A, vet report, 1 November 1976- 
1 January 1977, 2:42362 ( 
CALCIUM FLUORIDES/ABSORPTION SPECTRA 
Optical spectroscopy of *°7Np in CaF2. Final report, 2:43798 
(COO-3245-5) 
CALCIUM FLUORIDES/CASTINGS 
Exploratory development of fusion cast calcium fluoride for 1.06 
micrometer pulsed laser optics. Progress report, June 25, 1976- 
September 25, 1976, 2:44629 (COO-4029-1) 
CALCIUM FLUORIDES/EMISSION SPECTRA 
Optical spectroscopy of *°7Np in CaF». Final report, 2:43798 
(COO-3245-5) 
CALCIUM OXIDES/CHEMICAL REACTIONS 
Stability of refractory castables to steam-N2 and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
CALCIUM OXIDES/MECHANICAL PROPERTIES 
Stability of refractory castables to steam-N2 and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
CALCIUM OXIDES/PHASE STUDIES 
Se and v eae studies on synthetic coal slag 
oe (18 refs), 2:42399 (PB-259851) 
CALCI M OXIDES/ REGENERATION 
Supportive studies in fluidized-bed combustion. Quarterly report, 
tober-December 1976, 2:42488 (ANL/ES-CEN-1018) 
CALCIUM SULFATES/CHEMICAL REACTIONS 
Interaction of limestone with the mineral part of the sulfur- 
containing wastes from coal enrichment (8 refs.), 2:42501 
CALCIUM SULFATES/REDUCTION 
Supportive studies in fluidized-bed combustion, Quarterly report, 
October-December 1976, 2:42488 (ANL/ES-CEN-1018) 
CALIFORNIA 
See also IMPERIAL VALLEY 
CALIFORNIA/AIR POLLUTION 
National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 
CALIFORNIA/ ENDANGERED SPECIES 
Endangered plant species of the Nevada Test Site, Ash Meadows, 
and Central-Southern Nevada, 2:44028 (COO-2307-11) 
CALIFORNIA/ENERGY POLICY 
Energy shortage Contingency Plan, 2:43495 (NP-21863) 
CALIFORNIA/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
CALIFORNIA/NUCLEAR POWER 
ae debate in the U.S. after the California referendum, 
199 


2: 
CALIFORNIUM/INFRARED SPECTRA 
Infrared spectrum of californium-249, 2:44189 
CALIFORNIUM 252/TISSUE DISTRIBUTION 
Distribution and biological effects of intratracheal administration 
of californium-252, 2:44137 (ERDA-tr-266) 
CALORIMETERS/DESIGN 
Construction and testing of a vaporization calorimeter for assay of 
radioisotopic samples, 2:43978 (SAND-77-0105) 
CALORIMETERS/PERFORMANCE TESTING 
Construction and testing of a vaporization calorimeter for assay of 
radioisotopic samples, 2:43978 (SAND-77-0105) 
CALVERT CLIFFS-1 REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1976, 2:43059 
(DOCKET-50317-770) 
CALVERT CLIFFS-2 REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1976, 2:43059 
(DOCKET-50317-770) 
CANADA 
See also ALBERTA 


CARBON/PION MINUS REACTIONS 


BRITISH COLUMBIA 
MANITOBA 
NORTHWEST TERRITORIES 
NOVA SCOTIA 
ONTARIO 
SASKATCHEWAN 
CANADA/COAL MINING 
Utilization of low-rank coals, 2:42373 
CANADA/COAL PREPARATION 
Utilization of low-rank coals, 2:42373 
CANADA/COAL RESERVES 
Utilization of iow-rank coals, 2:42373 
CANADA/SEDIMENTARY ROCKS 
Marine Pennsylvanian rocks in Hudson Bay, 2:42534 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Heavy water reactor type of nuclear power plants (HWR), 
2:42983 (INIS-mf-3239) 
CANDU TYPE REACTORS/DESIGN 
Some physics problems in the design of thorium-fuelled CANDU 
reactors, 2:42985 
CANDU TYPE REACTORS/ECONOMICS 
Survey of considerations involved in introducing CANDU 
reactors into the United States, 2:42982 (ANL-76-132) 
CANDU TYPE REACTORS/FEASIBILITY STUDIES 
Survey of considerations involved in introducing CANDU 
reactors into the United States, 2:42982 (ANL-76-132) 
CANDU TYPE REACTORS/FUEL CYCLE 
Atomic Energy of Canada Limited (CANDU type reactors), 
2:42992 


Some physics problems in the design of thorium-fuelled CANDU 
reactors, 2:42985 
CANDU TYPE REACTORS/PERSONNEL 
Designing to minimize radiation exposure (CANDU type 
reactors), 2:42988 
CANDU TYPE REACTORS/PRESSURE TUBES 
Non-rotating device for in-situ inspection of pressure in Candu 
nuclear reactors, 2:42984 (INIS-mf-3573) 
CANDU TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Application of Belleville springs as energy storage devices on 
packed valve stem seals in CANDU power reactor service, 
2:42991 
End face seals in high pressure water: learning from those failures 
(CANDU type reactors), 2:42987 
Predicting radiation fields around reactor components (CANDU 
type reactors), 2:42989 
Use of finite element deflection analysis in performance 
redictions for end face seals (CANDU type reactors), 2:42986 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
— to reduce radiation fields (CANDU type reactors), 
2:42 


CANDU TYPE REACTORS/REACTOR KINETICS 
Some physics problems in the design of thorium-fuelled CANDU 
reactors, 2:42985 
CANDU TYPE REACTORS/REACTOR SAFETY 
Survey of considerations involved in introducing CANDU 
reactors into the United States, 2:42982 (ANL-76-132) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBOHYDRATES/QUANTITATIVE CHEMICAL ANALYSIS 
Advanced analytical techniques (Analytical techniques for use in 
clinical diagnosis and biomedical research), 2:44088 (ORNL/ 
TM-5291) 
CARBON 
See also GRAPHITE 
PYROLYTIC CARBON 
CARBON/ANTIPROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
CARBON/ION-ATOM COLLISIONS 
Intensity modulations in the decay of the 3?P;/2degree level in the 
sodiumlike ion, Cu’, 2:44197 
CARBON/KAON MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
CARBON/KAON PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
CARBON/PION MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 





CARBON/PION PLUS REACTIONS 


CARBON/PION PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
CARBON/PROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
CARBON 12/GIANT RESONANCE 
Experimental study of the E2 strength distribution in the '*C and 
6O nuclei (inelastic scattering of 130MeV *He particles, sum 
rule), 2:44370 
CARBON 12/QUADRUPOLE MOMENTS 
Experimental study of the Ez ae distribution in the '*C and 
6O nuclei (inelastic scattering of 130MeV *He particles, sum 
rule), 2:44370 
CARBON 12 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Mass and beta decay of ®*As , 2:44379 
CARBON 12 REACTIONS/PICKUP REACTIONS 
Study of neutron transfer through inelastic excitation in the 
reaction '**Te(!*C, '*C)!2Te (Angular distribution, 70 MeV, 
optical potential state dependence), 2:44388 
CARBON 12 TARGET/HELIUM 3 REACTIONS 
Experimental study of the Ez a distribution in the '*C and 
6O nuclei (inelastic scattering of 130MeV *He particles, sum 
rule), 2:44370 
CARBON 12 TARGET/PION MINUS REACTIONS 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
Production of the J/psi and psi’ (3.7) by 225-GeV/c m*~ and 
proton beams on C and Sn targets, 2:44271 
CARBON 12 TARGET/PION PLUS REACTIONS 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
Production of the J/psi and psi’ (3.7) by 225-GeV/c a*~ and 
proton beams on C and Sn targets, 2:44271 
Scattering of 50-MeV 7z* from ™C, 2:44374 
CARBON 12 TARGET/PROTON REACTIONS 
(p, d*He) reaction as a quasifree reaction process, 2:44373 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
Production of the J/psi and psi’ (3.7) by 225-GeV/c m*~ and 
proton beams on C and Sn targets, 2:44271 
Quasi-two-body scaling: A study of high-momentum nucleons in 
nuclear matter, 2:44369 
CARBON 14/ENVIRONMENTAL EFFECTS 
Diffusion-type model of the global carbon cycle for the estimation 
of dose to the world population from releases of carbon-14 to 
the atmosphere, 2:44047 (ORNL-5269) 
CARBON 14/ENVIRONMENTAL TRANSPORT 
Methodology for estimating radiation doses due to tritium and 
tadiocarbon releases (Health hazards from thermonuclear 
reactors), 2:44133 (BNWL-2020) 
CARBON 14/UPTAKE 
Effects of various concentrations of radioisotopes on magnitude of 
— and survival of potato seeds, 2:44135 (ERDA-tr- 
266) 
CARBON DIOXIDE/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification. Third quarterly progress report, 1 November 1976- 
31 January 1977, 2:42362 (COO-2904-3) 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Diffusion-type model of the global carbon cycle for the estimation 
of dose to the world population from releases of carbon-14 to 
the atmosphere, 2:44047 (ORNL-5269) 
CARBON DIOXIDE LASERS/DESIGN 
The design of a high-pressure multi-kilowatt CO: laser, 2:43863 
(N-76-31516) 
CARBON DIOXIDE LASERS/EMISSION SPECTRA 
Possible emission of CO2 gas-discharge lasers at 16 and 14 p, 


2:43867 
CARBON DIOXIDE LASERS/ENERGY ABSORPTION 
Investigation of an electric discharge chamber of a fast-flow CO2 
laser, 2:43874 
CARBON DIOXIDE LASERS/POPULATION INVERSION 
= emission of COz gas-discharge lasers at 16 and 14 p, 
:43867 
CARBON MONOXIDE/CHEMISORPTION 
Differential relaxation effects and multielectron excitation for 
molecularly chemisorbed CO on platinum, 2:43774 
CARBON MONOXIDE/COMBUSTION 
Combusting flue gas in a cracking catalyst regeneration process 
(Patent), 2:42777 
CARBON MONOXIDE/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification. Third quarterly progress report, 1 November 1976- 
31 January 1977, 2:42362 (COO-2904-3) 
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CARBON MONOXIDE/METALLURGICAL EFFECTS 
Refractory lining materials for coal gasifiers, 2:43753 
CARBON MONOXIDE/MONITORING 
Development of new type CH, and CO measuring instruments (5 
refs.), 2:42462 
CARBON MONOXIDE LASERS/CHEMICAL COMPOSITION 
Chemical composition of the plasma in a CO laser at room 
temperature, 2:43869 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/METHANATION 
Method for the conversion of carbon oxides and hydrogen into 
gases containing methane (Patent; nickel oxide on aluminum 
oxide support), 2:42771 
CARBON OXYSULFIDE/HYDROLYSIS 
Claus process: catalytic kinetics. Part 2: COS and CS hydrolysis, 
2:42615 
CARBON STEELS/FLOW STRESS 
Strain-hardening of spheroidized high carbon steels, 2:43677 
CARBON STEELS/STRAIN HARDENING 
Strain-hardening of spheroidized high carbon steels, 2:43677 
CARBON SULFIDES/ABSORPTION SPECTROSCOPY 
Indirect determination of CS2 in coke oven gas by atomic 
absorption spectrophotometry (3 refs.), 2:42396 
CARBON SULFIDES/HYDROLYSIS 
Claus —— catalytic kinetics. Part 2: COS and CS: hydrolysis, 
2:42 
CARBONATE ROCKS/ROCK-FLUID INTERACTIONS 
Some features of the geochemistry of thermal water in platform 
areas from experimental data (Effects of content and 
pa of water and composition of rock on interaction), 
:42 


CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLIC ACIDS/BIOCHEMICAL REACTION KINETICS 
Enzymatic probes of lipoprotein structure. Hydrolysis of human 
serum low density lipoprotein-2 by phospholipase Az, 2:44070 
CARDIAC PACEMAKERS/RESOLUTION 
Human thoracic anatomy relevant to implantable artificial hearts, 
2:44091 (COO-2208-9) 
CASCADE SHOWERS/CORRELATIONS 
Jets in large-psub(T) reactions (</psub(y)/ < =500MeV/c; 
2GeV/c < psub(x) <3GeV/C; mechanisms), 2:44241 
CASTING MOLDS/PROTECTIVE COATINGS 
Wear prevention in molds used to mold boron-filled elastomers, 
2:43837 (BDX-613-1684) 
CATALYSTS/CHEMICAL PREPARATION 
Method for the conversion of carbon oxides and hydrogen into 
gases containing methane (Patent; nickel oxide on aluminum 
oxide support), 2:42771 
CATALYSTS/COMPARATIVE EVALUATIONS 
Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period September 1976-November 1976 (Nickel molybdates, 
sulfides and tungstates as catalysts), 2:42360 (FE-2034-5) 
CATALYSTS/PERFORMANCE 
Effects of temperature and pressure gradients on catalyst pellet 
effectiveness factors. I. Sv/sub i/ = 0, 2:43808 
CATALYSTS/PERFORMANCE TESTING 
Activity and sulfur resistance of PD/zeolite catalysts in 
hydrogenation of aromatic hydrocarbons, 2:42570 
CATALYSTS/PRODUCTION 
Use of substandard fraction of hydrogel beads in catalyst 
production, 2:42571 
CATALYTIC CONVERTERS/CATALYSTS 
Effect of support on noble metal catalysts for three-way 
conversions, 2:43641 
Role of rhodium in Rh/Pt catalysts for CO/HC/NOx and SO, = 
emission control: the influence of oxygen on catalyst 
performance, 2:43642 
Three-way conversion catalysts: part of the new emission control 
system, 2:43643 
CATALYTIC CONVERTERS/DESIGN 
Exhaust gas purifying system for an internal combustion engine 
(Patent), 2:43639 
CATALYTIC CONVERTERS/TEMPERATURE CONTROL 
Overheat preventing system for exhaust gas purifier of vehicles 
(Patent), 2:43637 
CATTLE/NEOPLASMS 
Thermal technique for the treatment of cancer eye in cattle, 
2:44086 (LA-6714-MS) 
CAVITIES 
See also BOREHOLES 
UNDERGROUND STORAGE 
CAVITIES/CONSTRUCTION 
Study of mined storage caverns, 2:43856 (ORNL/Sub-75/64509) 
CAVITIES/EVALUATION 
Study of mined storage caverns, 2:43856 (ORNL/Sub-75/64509) 
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CDTE SEMICONDUCTOR DETECTORS 
Use of cadmium telluride yy spectrometers in monitoring activity 
ae in nuclear power stations, 2:43421 
CELL CONSTITUENTS/FRACTIONATION 
Foam fractionation of major cell omar (Homogenized 
mouse testes), 2:44078 (ORNL/MIT-248) 
CELL CONSTITUENTS/SEPARATION PROCESSES 
a research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
rocess streams), 2:44068 (ORNL/TM-5291) 
CE (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CEMENTS/CHEMICAL COMPOSITION 
Rapid ee of cement classifications by pressing, 2:43768 
A-tr-77- 
CEMENTS/CHEMICAL REACTIONS 
Stability of ge castables to steam-N2 and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
CEMENTS/CLASSIFICATION 
Rapid rece of cement classifications by pressing, 2:43768 
A-tr-77- 
CEMENTS/MECHANICAL PROPERTIES 
Stability of refractory castables to steam-Nz and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
CENTRIFUGAL FAST ANALYZERS/DESIGN 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
———— samples for pollutants), 2:44087 (ORNL/TM- 


CENTRIFUGAL FAST ANALYZERS/MINIATURIZATION 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 


5291) 
CENTRIFUGAL FAST ANALYZERS/PERFORMANCE 
TESTING 


Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 


5291) 
CENTRIFUGES/PERFORMANCE 
Aerosol sedimentation in a spinning spiral duct centrifuge, 2:43840 
(UR-3055-21) 
CEPHEIDS/MASS 
Revised masses for the double-mode and bump Cepheids 
(Rotation, helium- or metal-rich-layer), 2:44171 
CERAMICS/IONIC CONDUCTIVITY 
Percolative ionic conduction in the LiAISiO, glass-ceramic 
system, 2:43758 
CERIUM/FOAM SEPARATION 
Low gas flow rate foam separation of cerium(III) from dilute 
ueous solutions, 2:437 
CERIUM/PHASE DIAGRAMS 
Melting-curve extrema from a repulsive “step” potential, 2:44435 
N/PO D TARGETS 


Polarized targets at CERN, 2:43957 
CERN AG CHROTRON 
See CERN PS SYNCHROTRON 
CERN PS SYNCHROTRON/POLARIZED BEAMS 
Feasibility of accelerating polarized protons in the CERN-PS and 
other strong focusing machines, 2:43937 
CESIUM/PHASE DIAGRAMS 
Melting-curve extrema from a ies “step” potential, 2:44435 
CESIUM 136/RADIONUCLIDE KINETICS 
Internal radiation dose commitments in the northern temperate 
zone from ®Sr, '*°Ba, '**I and '**Cs produced in nuclear tests, 
2:44134 (HASL-318) 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
Radioactive pollution of food in Hungary examined, 2:44036 
(JPRS-68877) 
CESIUM PHOSPHATES/PHASE TRANSFORMATIONS 
Neutron-scattering study of the ferroelectric phase transition in 
CsD2PO,, 2:43772 
CESIUM URANATES/MAGNETOACOUSTIC WAVES 
Magnetoacoustic excitation of nuclear spin echo, 2:43779 


(Colony forming units.) 
CFU/BIOLOGICAL RECOVERY 
Effects of divided doses of radiation on kinetics of hemopoietic 
stem cells, 2:44119 (ERDA-tr-266) 
CHARGED PARTICLE DETECTION 
See also ION DETECTION 
CHARGED PARTICLE DETECTION/CHERENKOV 
COUNTERS 


Radiation detection system (Patent), 2:43967 


CHI-3410 RESONANCES/DECAY 


CHARGED PARTICLE DETECTION/SHOWER COUNTERS 
CALOR: a Monte Carlo program package for the design and 
analysis of calorimeter systems, 2:43969 (ORNL/TM-5619) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
ION: 


Ss 
CHARGED PARTICLES/DECAY 
Observation of a likely example of the decay of a charmed particle 
produced in a high energy neutrino interaction, 2:44231 
CHARGED PARTICLES/LIFETIME 
Observation of a likely example of the decay of a charmed particle 
produced in a To energy neutrino interaction, 2:44231 
CHARM PARTICLES/DECAY 
Charmed-meson lifetime ratios and production in e* -e~ collisions, 
2:44296 
Observation of the decay D** yields D°m*, 2:44234 
CHARM PARTICLES/ELECTROPRODUCTION 
Short psion tour (Review), 2:44289 
CHARM PARTICLES/LECTURES 
— — University, Montreal, Quebec, 2:44216 (COO- 
CHARM PARTICLES/LEPTONIC DECAY 
— decays of the D-mesons in a spectrum-generating 
SU(4) (Mass dependence), 2:44336 (ORO-3992-291) 
CHARM PARTICLES/PARTICLE PRODUCTION 
es lifetime ratios and production in e* -e~ collisions, 
CHARMONIUM/PARTICLE PRODUCTION 
Hadronic production of narrow vector mesons, 2:44304 
CHARS/CHEMICAL COMPOSITION 
Flash pyrolysis coal liquefaction process development. Quarterly 
report, July-September 1976, 2:42378 (FE-2244-4) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
United States Energy Research and Development Administration, 
Puducah Gaseous Diffusion Plant. Environmental monitoring report, 
calendar year 1976, 2:44015 (Y/UB-7) 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 
CHEMICAL EXPLOSIVES/QUALITATIVE CHEMICAL 
ANALYSIS 
Analytical applications of liquid chromatography. Period covered: 
Gateberticesaber 1970, 2:43991 (MHSMP-70-126) 
Thermal analysis: analysis for the diphenylamines in PBX 9404. 
— covered: October-December 1968, 2:43990 (MHSMP-68- 


23) 
CHEMICAL EXPLOSIVES/WASTE DISPOSAL 
Explosive chemicals — a; (Non-commercial explosives), 
:43906 (UCRL-72983) 
CHEMICAL INDUSTRY 
Nuclear power application in the chemical industry, 2:43128 
CHEMICAL INDUSTRY/ENERGY ACCOUNTING 
Energy, production costs, and investments, 2:43466 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Improvements in energy efficiency of industrial electrochemical 
rocesses. Final report, 2:43487 (ANL/OEPM-77-2) 
CHEMICAL LASERS/EXCITATION 
Additional mechanism of formation of excited iodine atoms in a 
hotodissociation laser, 2:43864 (UCRL-Trans-10789) 
CHEMICAL LASERS/GAIN 
Gain of the active medium of an iodine photodissociation laser in a 
magnetic field, 2:43877 
CHEMICAL REACTIONS 
See also HYDROGENATION 
PHOSPHORYLATION 
CHEMICAL REACTIONS/COMPUTER CALCULATIONS 
SOLGASMIX-PV, a computer program to calculate equilibrium 
relationships in complex chemical systems, 2:43803 (ORNL/ 
TM-5775) 
CHEMICAL REACTORS/DESIGN 
Plasma jet reactor design for hydrocarbon processing, 2:42583 
CHEMICAL REACTORS/FUEL FEEDING SYSTEMS 
Process for the feeding of gasification fuels into a pressure-type 
ifier and devices for the carrying out of this process (Patent), 
42371 
CHERENKOV COUNTERS/CHERENKOV COUNTERS 
Large pressurized Cherenkov counter (Operated with SLAC 1 m 
fast cycling bubbly chamber), 2:43971 
CHERENKOV COUNTERS/DESIGN 
Novel large-acceptance threshold gas Cherenkov counter, 2:43970 
Radiation detection system (Patent), 2:43967 
CHERENKOV COUNTERS/PERFORMANCE 
Novel large-acceptance threshold gas Cherenkov counter, 2:43970 
CHEST/ANATOMY 
Human thoracic anatomy relevant to implantable artificial hearts, 
2:44091 (COO-2208-9) 
CHI-3410 RESONANCES/DECAY 
Inclusive y-ray spectra from psi (3095) and psi’ (3684) decays, 
2:44229 





CHI-3410 RESONANCES/EMISSION 


CHI-3410 RESONANCES/EMISSION 

New states in the decays of psi(3095) and psi(3684), 2:44273 
CHI-3500 RESONANCES/DECAY 

Inclusive ‘y-ray spectra from psi (3095) and psi’ (3684) decays, 


2:44229 
CHI-3550 RESONANCES/DECAY 
Inclusive y-ray spectra from psi (3095) and psi’ (3684) decays, 
2:44229 


CHINONE 
See BENZOQUINONES 
CHLORIDES/CHROMATOGRAPHY 
Analysis of sea water by difference chromatography. Final report, 
2:43785 (COO-3119-10) 
CHLORIDES/MAXIMUM PERMISSIBLE CONCENTRATION 
Some geochemical problems in the utilization of geotherml 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 
CHLORINE/CHEMICAL REACTION KINETICS 
Reaction of chlorine atoms with acetylene and its possible 
stratospheric significance (**Cl tracer studies), 2:43812 
CHLORINE/RECOVERY 
Absorption of chlorine and hydrochloric acid from gaseous 
wastes, 2:43607 
CHOLINESTERASE/BIOLOGICAL RADIATION EFFECTS 
Distribution and biological effects of intratracheal administration 
of californium-252, 2:44137 (ERDA-tr-266) 
Radiation-induced changes in enzyme activity of the rat brain with 
administration of adrenoblocking agents, 2:44114 (ERDA-tr- 
266 


) 
CHROMATES/DRYING 
Calcium chromate drying studies, 2:43799 (GEPP-291) 
CHROMIUM/WATER CHEMISTRY 
Potential transformations of chromium in natural waters, 2:44051 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
HASTELLOY C 
INCONEL ALLOYS 
STAINLESS STEELS 
CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 
Subgrain refinement strengthening. Annual report, October 1, 
1975-September 30, 1976, 2:43684 (SAN-326-38-X6) 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Elevated-temperature tensile properties of V-15Cr-5Ti containing 
helium introduced by ion bombardment and tritium decay, 
2:43736 (CONF-760935-P 1) 
CHROMIUM ALLOYS/POWDER METALLURGY 
High-strength powder-metallurgy cobalt-base alloys for use up to 
650°C, 2:43664 (AGARD-CP-200) 
CHROMIUM ALLOYS/STANDARDS 
Nickel-molybdenum-chronium alloy sheet and plate (ASME SB- 
434 with additional requirments), 2:43697 (RDT-M-5-8T(4-76)) 
CHROMIUM ALLOYS/STRAIN HARDENING 
Tensile properties and deformation-induced transformations in 
metastable austenitic single crystals, 2:43694 (LBL-5749) 
CHROMIUM ALLOYS/TENSILE PROPERTIES 
Elevated-temperature tensile properties of V-15Cr-5Ti containing 
helium introduced by ion bombardment and tritium decay, 
2:43736 (CONF-760935-P1) 
Tensile properties and deformation-induced transformations in 
metastable austenitic single crystals, 2:43694 (LBL-5749) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/ELASTICITY 
Effect of 475°C embrittlement of ferritic chromium steels upon 
the ultrasonic attenuation coefficient and the modulus of 
elasticity, 2:43700 (HB-9443) 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
High temperature structural design technology: application. 
Quarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045-1) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
High-temperature structural design program semiannual progress 
.eport for period ending June 30, 1976, 2:43016 (ORNL-5235) 
CHROMIUM-MOLYBDENUM STEELS/STRAINS 
High temperature structural design technology: application. 
Quarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045-1) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-301 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
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STAINLESS STEEL-316 
STAINLESS STEEL-321 
CHROMIUM-NICKEL STEELS/DECONTAMINATION 

Chemical decontamination of chromium-nickel steels in nuclear 

plants (Patent; BWR; PWR), 2:42942 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 

Chromosomal aberrations in fish embryos induced by chronic 
radiation, 2:44115 (ERDA-tr-266) 

Influence of caffeine on cytogenetic effect of radiation on 
polyploid wheat seeds, 2:44100 (ERDA-tr-266) 

Investigation of effects of low molecular DNA on the genome of 
somatic cells of healthy and irradiated animals, 2:44124 (ERDA- 
tr-266) 

CHROMOSOMES/GENETIC MAPPING 

New mutations and a 7-chromosome linkage map of 

Schizophyllum commune, 2:44083 
CLAMS 


See MOLLUSCS 
CLASSIFICATION 
Robust discrimination and classification (Example: classifyin 
potential oil land as producing or nonproducing), 2:44672 {LA- 
6758-C) 
CLAUS PROCESS/FUEL ECONOMY 
Sulfur plant waste gases: incineration kinetics and fuel 
consumption, 2:43588 
CLAUS PROCESS/GASEOUS WASTES 
Claus tail gas clean-up processes. II, 2:42599 
CLAUS PROCESS/OPTIMIZATION 
a catalytic kinetics. Part 2: COS and CS2 hydrolysis, 
2:4261 
CLAYS/ROCK-FLUID INTERACTIONS 
Some features of the geochemistry of thermal water in platform 
areas from experimental data (Effects of content and 
ees of water and composition of rock on interaction), 
:42 


23 2 
CLEAN AIR ACT/MODIFICATIONS 
Issues and impacts associated with proposed prevention of 
significant deterioration and nonattainment amendments to the 
Clean Air Act. Final report, 2:43474 (PB-257461) 
CLINCH RIVER BREEDER REACTOR 
Clinch River Breeder Reactor Plant Project. 1976 technical 
progress report, 2:43003 (CRBRP-ARD-0171) 

CLINCH RIVER BREEDER REACTOR/FORECASTING 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 

Drop weight tests on a simulated CRBRP fuel receptacle, 2:43002 
(CRBRP-ARD-0159) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
DISRUPTION 
Analysis and evaluation of the Clinch River Breeder Reactor core 
disruptive accident energetics, 2:43261 (NUREG-0122) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INTERNALS 
Flow-induced vibration scale-model tests of the CRBR flow 
chimney and flow chimney-lower shroud. Final report, 2:42996 
(ANL-CT-77-12) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
PROTECTION SYSTEMS 
LMFBR fuel analysis. Task C. Reliability aspects of LMFBRs. 
Final report, July 1, 1975-September 30, 1976, 2:43263 
(NUREG-0148) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSURES/THERMAL INSULATION 
Metal lagging (Patent; LMFBR), 2:43031 
CLOTHES DRYERS/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
development), 2:43573 (SAI-76-551-LJ) 
CLOTHES WASHERS/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
development), 2:43573 (SAI-76-551-LJ) 


(Limited to clouds in the earth atmosphere; for interstellar clouds see 
COSMIC DUST or COSMIC GASES.) 
Changes in high cloud conditions, 2:43996 
CLUSTER BEAM INJECTION 
Plasma heating by cluster injection: basic features and expected 
behavior, 2:44441 (CEA-CR-10(Vol.2)) 
AL 


See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/BRIQUETTING 
Conversion of gas coal in the process of thermobriquetting (10 
refs.), 2:42344 
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COAL/CALORIFIC VALUE 
Hoe Creek No. 1: an in situ coal gasification experiment (10 refs.), 
2:42370 (UCRL-52000-77-1) 
COAL/CARBONIZATION 
Chemical composition of the bitumoids and tars of coals of the 
Sangar Deposit of the Lena Basin, 2:42386 
Computerized investigation of temperature distributions in coke- 
oven chambers (8 refs.), 2:42343 
Conversion — coal in the process of thermobriquetting (10 
refs.), 2:42 
Features of the evolution of hydrogen sulfide in the decomposition 
of coals (16 refs.), 2:42387 
ae ao the hydrocarbonization of coal particles (Patent), 
COAL/CHARGES 
Fuel and energy price forecasts. Volume II. Schedules (For U.S. 
for period 1 3 to a 2:43503 (EPRI-EA-759-2(Vol.2)) 
COAL/CHEMICAL COMPOSITION 
a composition of sapropelite hydrolysates (14 refs.), 
Chemical composition of the bitumoids and tars of coals of the 
Sangar Deposit of the Lena Basin, 2:42386 
Solvent Refined Coal (SRC) pam Sy mar! technical progress 
report, April-June 1976, 2:42375 (FE-496- 27) 
Thermographic investigations of the ee fraction of coals of 
the Kansk-Achinsk Basin, 2:42385 
COAL/CHEMICAL RADIATION EFFECTS 
oe destruction of sulfonated coal by gamma rays (10 refs.), 
ae 
t of modern p tion plants for high grade coking coal 
uction (2 refs.), 2:42353 
olution of the mathematical modeling of the coke-producing 
process (6 refs.), 2:42341 
COAL/COMBUSTION 
Application of coal-oil mixture to a gas-fired utility boiler, 2:42491 
(CONF-761019-) 
Application of coal-oil mixture to an oil-fired utility boiler, 
2:42492 (CONF-761019-) 
Arrangement for the combustion of coal-water suspensions 
(Patent), 2:42503 
Assessment application for direct coal combustion (Furnace and 
process conversion from oil and gas to coal; 83 refs), 2:42500 
{PB-26365 1) 
Change of the elementary composition and the heat of combustion 
when firing fuel-dust (Patent), 2:42506 
a experimental program at PERC, 2:42497 (CONF- 
1019- 
Outline of research and i work for coal-oil mixture 
technology, 2:42494 (CONF-761019-) 
Present status of research, Leap my and future application of 
coal-oil mixture technology in Japan, 2:42493 (CONF-761019-) 
Proceedings of the coal-oil mixture combustion technology 
exchange workshop, 2:42490 (CONF-761019-) 
Study of emissivity of furnace with introduction of pulverized 
coal particles, 2:42896 
Technical-economic assessment of coal-oil mixture applications, 
2:42495 (CONF-761019-) 
COAL/COMBUSTION PRODUCTS 
Homogeneous gas — ——_ of oxides of nitrogen. 
Final report, 2:42499 (PB-257555) 
Interaction of limestone with the mineral part of the sulfur- 
containing wastes from coal enrichment (8 refs.), 2:42501 
COAL/COMBUSTION PROPERTIES 
Burning Lvov-Volynian coal and Donbas gas coal in a TP-100 
steam generator with flat-spray burners (9 refs.), 2:42504 
Thermographic investigations of the mineral fraction of coals of 
the Kansk-Achinsk Basin, 2:42385 
COAL/CRUSHING 
Characteristics of the transient regime following sudden emptying 
rd — systems equipped with hammer mills, 
COAL/DEMAND FACTORS 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
COAL/DENSITY 
es aioe s 4 the mineral fraction of coals of 
the Kansk-Achinsk Basin, 2:42385 
COAL/DESULFURIZATION 
Advanced coal gasification system for electric power generation. 
Research and Development report No. 81, interim report No. 5. 
Report for the transition - period, July 1-September 30, 
1976, 2:42365 (FE- _ 
COAL/EXPLOITATIO 
Circum-Pacific energy -* mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
COAL/FLOTATION 
Fee) Dane properties of the flotation products of Donetsk coals (2 
refs.), 2 


COAL/STORAGE 


Influence of specific coal-particle surface area on peecgest 
consumption in coa! flotation (4 references), 2:42482 
COAL/FLUIDIZED-BED COMBUSTION 


Continuous a pressure lump coal feeder design study. Final 


report, 2:42478 (EPRI-AF-410) 

Energy Conversion Alternatives Study (ECAS): General Electric 
Phase I, final report. Volume III. Energy conversion subsystems 
and components. Part 2. Primary heai input systems and heat 
exchangers, 2:42851 (N-76-23684) 

ary | uirements for fluidized-bed coal combustion in 800- 

1 MW steam electric power plants (14 refs), 2:42498 
(ORAU/IEA(M)-77-4) 
Supportive studies in fluidized-bed combustion. Quarterly report, 
tober-December 1976, 2:42488 (ANL/ES-CEN-1018) 

COAL/FORECASTING 

Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:43498 

COAL/FRACTURE PROPERTIES 
a the load on the blade of a dynamic plane (5 refs.), 

COAL/FRACTURING 
Hoe Creek No. 1: an in situ coal gasification experiment (10 refs.), 

2:42370 (UCRL-52000-77-1) 

COAL/GRINDING 
Nature of the changes in the properties of coals upon grinding (7 

refs), 2:42391 (BNWL-tr-248) 

COAL/HEAT TREATMENTS 
Influence of the effect of the slippage of cual particles in the 

womens of heating them in a through flow of gas (4 refs.), 

COAL/HYDROGENATION 
—— oe the hydrocarbonization of coal particles (Patent), 

COAL/IN-SITU COMBUSTION 
Heat balance in in situ combustion (6 refs), 2:42489 (BM-RI-8221) 

COAL/MARKET 
Impact of changing technology on the demand for metallurgical 

coal and coke produced in the United States to 1985, 2:42509 
(BM-IC-8677) 

COAL/MATERIALS HANDLING 

= = elephants or invaluable measuring instruments, 
4 

COAL/MECHANICAL PROPERTIES 

ae the load on the blade of a dynamic plane (5 refs.), 
42431 

COAL/MICROSTRUCTURE 

Conversion of gas coal in the process of thermobriquetting (10 
refs.), 2:42344 

COAL/MINERALOGY 

Thermogra we investigations of the mineral fraction of coals of 
the Kansk-Achinsk Basin, 2:42385 

COAL/MOLECULAR STRUCTURE 

Nature of ap ee changes in the properties of coals upon grinding (7 
refs), 2:42391 (BNWL-tr-248) 

Possibility of revealing burst-hazardous structures in coals by the 
method of molecular probes (18 refs.), 2:42384 

COAL/PERMEABILITY 
Hoe Creek No. 1: an in situ coal gasification experiment (10 refs.), 

2:42370 (UCRL-52000-77-1) 

COAL/PETROCHEMISTRY 

Physicochemical criteria of the stages of the process of coke 
ormation, 2:42390 

COAL/PIEZOELECTRICITY 
Piezoelectric rties of coals, 2:42393 

COAL/PIEZO {ETRY 
Piezoelectric rties of coals, 2:42393 

COAL/POROSIT 
Possibility of revealing burst-hazardous structures in coals by the 

method of molecular probes (18 refs.), 2:42384 

COAL/PRODUCTION 

Impact of changing technology on the demand for metallurgical 
coal and coke produced in the United States to 1985, 2:42509 
(BM-IC-8677) 

COAL/PYROLYSIS 

Advanced coal gasification system for electric power generation. 
Research and Development report No. 81, interim report No. 5. 
Report for the transition _ period, July 1-September 30, 
1976, 2:42365 (FE-1514-5 

Coal conversion process 2:42366 (ORNL/TM-S5291) 

Flash pyrolysis coal liquefaction process development. Quarterly 
report, July-September 1976, 2:42378 (FE-2244-4) 

COAL/RADIATION EFFECTS 
eo destruction of sulfonated coal by gamma rays (10 refs.), 

2:42 

COAL/SPONTANEOUS COMBUSTION 

Technical measures for the development in Akabira coal mine (2 
refs.), 2:42438 

COAL/STORAGE 

Bunkering and storing coal for large power plants, 2:42484 





COAL/SURFACE PROPERTIES 


Unique construction methods used to expand Australia’s Hay 
Point Port, 2:42487 
COAL/SURFACE PROPERTIES 
Influence of specific coal-particle surface area on Am qua agent 
consumption in coal flotation (4 references), 2:42482 
Nature of the changes in the properties of coals rm grinding (7 
refs), 2:42391 (BNWL-tr-248) 
COAL/TESTING 
Brief description of coal-oil mixture test apparatus (Vibrations 
during transport), 2:42381 (CONF-761019-) 
COAL/THERMAL ANALYSIS 
Thermographic investigations of the mineral fraction of coals of 
the Kansk-Achinsk Basin, 2:42385 
COAL/TRADE 
Mineral export legislation: can it withstand Federal preemption 
and commerce clause challenges, 2:42522 
COAL/TRANSPORT 
Unique construction methods used to expand Australia’s Hay 
Point Port, 2:42487 
COAL/USES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
COAL DEPOSITS/AGE ESTIMATION 
Amino-acid composition of sapropelite hydrolysates (14 refs.), 
2:42388 
Guidebook to coal geology of northwest New Mexico (62 refs.), 
2:42419 
COAL DEPOSITS/DATA COMPILATION 
Strippable coal resources of Colorado. Location, tonnage, and 
characteristics of coal and overburden. Information circular 
1976, 2:42418 (PB-257782) 
COAL DEPOSITS/DEGASSING 
Directionally controlled drilling to horizontally intercept selected 
strata, upper Freeport coalbed, Greene County, Pa. (8 refs), 
2:42423 (BM-RI-8231) 
Geology, methane content, and reserves of the Upper Free oo pes 
coalbed in Fayette County, Pa. (16 refs), 2:42514 (BM-RI-8226) 
COAL DEPOSITS/DEPTH 
Geology, methane content, and reserves of the Upper Freeport 
coalbed in Fayette County, Pa. (16 refs), 2:42514 (BM-RI-8226) 
COAL DEPOSITS/EXPLOSIVE FRACTURING 
LLL in situ coal gasification program. Quarterly progress report, 
October-December 1976, 2:42368 (UCRL-50026-76-4) 
COAL DEPOSITS/GEOLOGIC STRUCTURES 
Geology of the Koeflach-Voitsberg lignite basin (Styria) (20 refs.), 
2:42421 
COAL DEPOSITS/GEOLOGY 
Extraction of thick and steeply inclined seams with room 
(Kamora) system, 2:42439 
COAL DEPOSITS/LITHOLOGY 
Amino-acid composition of sapropelite hydrolysates (14 refs.), 
2:42388 
Se to coal geology of northwest New Mexico (62 refs.), 


COAL DEPOSITS/MOISTURE 
a of depth of coal seams on their water content (14 refs.), 
14244 
COAL DEPOSITS/PALEONTOLOGY 
ee to coal geology of northwest New Mexico (62 refs.), 
:4241 
COAL DEPOSITS/STRATIGRAPHY 
Geology of the Koeflach-Voitsberg lignite basin (Styria) (20 refs.), 


2:42421 
COAL FINES/COMBUSTION PROPERTIES 
Characteristics of flat, laminar coal-dust flames, 2:42508 
COAL GAS/CHEMICAL ANALYSIS 
Coal conversion process development, 2:42366 (ORNL/TM-5291) 
COAL GAS/CHEMICAL COMPOSITION 
Flash pyrolysis coal liquefaction process development. Quarterly 
report, July-September 1976, 2:42378 (FE-2244-4) 
COAL GAS/DESULFURIZATION 
Method to remove HeS in the coal pressure gasification by earth 
alkali dust which is injected into the gas by means of liquid 
carriers (Patent), 2:42358 
COAL GAS/PRESSURE MEASUREMENT 
Determination of gas pressure in coal seams (20 refs.), 2:42444 
COAL GAS/QUANTITATIVE CHEMICAL ANALYSIS 
Indirect determination of CS2 in coke oven gas by atomic 
absorption spectrophotometry (3 refs.), 2:42396 
COAL GAS/RECOVERY 
New equipment layout and processing developments in primary 
coke-oven-gas cooling and condensation and ammonium sulfate 
production, 2:42347 
COAL GASIFICATION 
See also IN-SITU GASIFICA TION 
LIQUID PHASE METHANATION PROCESS 
SYNTHANE PROCESS 
Process for the production of synthesis gas (Patent), 2:42372 
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Utilization of low-rank coals, 2:42373 
COAL GASIFICATION/CHEMICAL REACTORS 
Process for the feeding of gasification fuels into a pressure-type 
gasifier and devices for the carrying out of this process (Patent), 


2:42371 
COAL GASIFICATION/COMMERCIALIZATION 
Coal conversion: a partial answer, 2:43513 
COAL GASIFICATION/ECONOMICS 

Comparative evaluation of high- and low-temperature gas 
cleaning for coal gasification-combined cycle power systems (25 
refs), 2:42363 (EPRI-AF-416) 

COAL GASIFICATION/FLUIDIZED BED 

Advanced coal gasification system for electric power generation. 
Research and Development report No. 81, interim report No. 5. 
a rt for the transition _— period, July 1-September 30, 

6, 2:42365 (FE-1514-5 
COAL CGASIFICATION/ FORECASTING 

Fuel and energy price forecasts. Volume II. Schedules (For U.S. 
for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 

Role of advanced energy systems, 2:43516 (CONF-760935-P1) 

COAL GASIFICATION/LIQUID WASTES 

a research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
process streams), 2:44068 (ORNL/TM-5291) 

Coal conversion process development, 2:42366 (ORNL/TM-5291) 

Environmental studies (Identification of soluble organic water 
pollutants), 2:44048 (ORNL/TM-5291) 

COAL GASIFICATION/PLANNING 
ee engineering design study: intermediate heat exchanger 
Final report, 2:43122 (COO-2841-1) 
COAL | GASIFICATION/PROCESS DEVELOPMENT UNITS 

Advanced coal gasification system for electric power generation. 
Research and Development report No. 81, interim report No. 5. 
Report for the transition quarter period, July 1-September 30, 
1976, 2:42365 (FE-1514-57) 

COAL GASIFICATION/WASTE PROCESSING 

a research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
process streams), 2:44068 (ORNL/TM-5291) 

COAL GASIFICATION/WATER REQUIREMENTS 

Legal institutions for the allocation of water and their impact on 
coal conversion operations in Kentucky. Research report, 
2:43507 (PB-256796) 

COAL GASIFICATION PLANTS/LINERS 

Refractory lining materials for coal gasifiers, 2:43753 

COAL GASIFICATION PLANTS/MATERIALS 

Chemical and physical stability of refractories for use in coal 
gasification. Third quarterly progress report, 1 November 1976- 
31 January 1977, 2:42362 (COO-2904-3) 

COAL INDUSTRY 

Production and consumption of coal, 1976-1980. Final report, 
2:43510 (PB-257441) 

COAL INDUSTRY/CLEAN AIR ACT 

Issues and impacts associated with proposed prevention of 
significant deterioration and nonattainment amendments to the 
Clean Air Act. Final report, 2:43474 (PB-257461) 

COAL INDUSTRY/COMPETITION 

Competition in the coal industry (Importance in policy 

formulation), 2:43508 (PB-257035) 
COAL INDUSTRY/DATA COMPILATION 

Monthly energy review, August 1976, 2:43504 (NTISUB/B-127- 
76/008) 

COAL INDUSTRY/ENVIRONMENTAL IMPACTS 

National coal utilization assessment. Project plan, 1977-1979, 
2:42407 (ERDA-77-19) 

Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
technology characterizations, air and water resource impacts, 
and health effects, 2:42406 (ANL-77-XX-40(Vol.1)) 

COAL INDUSTRY/FINANCIAL INCENTIVES 

Eastern coal financing workshops. Summary of proceedings, 
2:42511 (FEA/G-76/436) 

The effect of uncertainty on the supply of coal. Report of 
investigation, 2:43509 (PB-257227) 

Western coal financing workshops. Summary of proceedings, 
2:42512 (FEA/G-76/437) 

COAL INDUSTRY/FINANCING 

Eastern coal financing workshops. Summary of proceedings, 
2:42511 (FEA/G-76/436) 

Western coal financing workshops. Summary of proceedings, 
2:42512 (FEA/G-76/437) 

COAL INDUSTRY/FORECASTING 

Impact of changing technology on the demand for metallurgical 
coal and coke produced in the United States to 1985, 2:42509 
(BM-IC-8677) 

COAL INDUSTRY/HEALTH HAZARDS 

Preliminary assessment of the health and environmental effects of 

coal utilization in the midwest. Volume I. Energy scenarios, 
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technology characterizations, air and water vein” impacts, 
and healt effects, 2:42406 (ANL-77-XX-40(Vol.1) 
~The Hllinols coal digest. Final report, 2:43511 (PB-257623 
e Illinois coal digest. Final report, 2:43511 (PB-257623) 
COAL INDUSTRY/MARKET 
Feasibility of considerably expanded use of western coal by 
midwestern and eastern utilities in the period 1978 and beyond, 
2:43506 (PB-256048) 
COAL INDUSTRY/MEETINGS 
ba li an international exhibition without alternatives, 


Topical minin _ jects, 1976. pe of the Bayerischer 
rgbau at eichenhall, 2:423 
COAL 1 DUSTRY/ PRODUCTION 
The effect of uncertainty on the supply of coal. Report of 
investigation, 2:43509 (PB-257229) 
COAL INDUSTRY/REGULATIO 
The effect of uncertainty on the sup ” of coal. Report of 
investigation, 2:43509 (PB-25722 , 
COAL INDUSTRY/RESEARCH PROGRAMS 
Abstracts of mining production research programs, volume CO-4. 
U.S.B.M. Mining — Pro = Part 1. Contracts and 


rants, June 1976-December 1976 (Research in progress), 
:42425 (NP-21786) 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
National coal utilization assessment. Project plan, 1977-1979, 
2:42407 (ERDA-77-19) 
- See aes DISPOSAL 
rties of western coal waste materials (12 refs), 
2: Pn ana98 ( BM. 


RI-8216) 
COAL LIQUEFACTION, CHEMICAL REACTION KINETICS 
The nature and = of asphaltenes in processed coals. Annual 
report, 2:42383 (PB-257569) 
COAL LIQUEFACTION/COMMERCIALIZATION 
Coal conversion: a ial answer, 2:43513 
COAL LIQUEFACTION/FEASIBILITY STUDIES 
Experimental study of an extractive coking process to produce 
yoo liquid fuels from bituminous coal. Quarterly report, 
8 ust 1, 1976-October 31, 1976, 2:42377 (FE-1754-5) 
COAL IQUEFACT ION/FORECASTING 
Fuel and energy pay: forecasts. Volume II. Schedules (For U.S. 
for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
COAL LIQUEFACTION/LIQUID WASTES 
a research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
process streams), 2:44068 (ORNL/TM-5291) 
Environmental studies (Identification of soluble organic water 
pollutants), 2:44048 (ORNL/TM-5291) 
COAL LIQUEFACTION/PROCESS DEVELOPMENT UNITS 
Experimental study of an extractive coking process to produce 
low-sulfur or fuels from bituminous coal. Quarterly report, 
August 1, 1976-October 31, 1976, 2:42377 (FE-1754-5) 
COAL IQUEFACT ION/WASTE PROCESSING 
Bioengineering research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
process streams), 2:44068 (ORNL/TM-5291) 
COAL LIQUEFACTION/WATER REQUIREMENTS 
Legal institutions for the allocation of water and their impact on 
coal conversion = in Kentucky. Research report, 
2:43507 (PB-2567 
COAL LIQUEFACTION PLANTS/EQUIPMENT 
Coal liquefaction design practices manual. Final report, 2:42379 
(PB-257541) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Coal conversion process development, 2:42366 (ORNL/TM-5291) 
COAL LIQUIDS/CHEMICAL PROPERTIES 
The nature and — n of asphaltenes in processed coals. Annual 
report, 2:42383 (PB-257569) 
COAL LIQUIDS/FILTRATION 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE-1224-65) 
COAL LIQUIDS/HYDROGENATION 
Catalytic hydrogenation of coal-derived —. Interim report for 
the period September 1976-November 1976 (Nickel molybdates, 
sulfides and tungstates as a 2:42360 (FE-2034-5) 
COAL LIQUIDS/MOLECULAR STRUCTURE 
The nature and — of asphaltenes in processed coals. Annual 
report, 2:42383 (PB-257569) 
COAL LIQUIDS/PURIFICATION 
Coal conversion process development, 2:42366 (ORNL/TM-5291) 
COAL MINERS/HEALTH HAZARDS 
Evaluation of speech processing systems. Evaluation of 
electronic/active hearing protectors for use in underground 
coal mines. Final report, 2:42430 (PB-256786) 
Federal Black Lung Law and insurance in a nutshell (Coal Mine 
Health and Safety Act of 1969), 2:42515 


COAL MINES/OVERBURDEN 


7 MINERS/PRODUCTIVITY 
ee ng: of the Janina coal mine for manpower utilization 
in the years 1965-1975, 2:42443 
COAL MINERS/RESPIRATORY SYSTEM DISEASES 
Federal Black Lung Law and insurance in a nutshell (Coal Mine 
Health and Safety Act of 1969), 2:42515 
COAL MINERS/WORKING CONDITIONS 
vin the yeas of the Janina coal mine for manpower utilization 
int F nny 1965-1975, 2:42443 
COAL M 
Cape aon Development Corporation: the Devco story, 2:42451 
Report on the location and distribution of coal strip mines in lowa 
and implications for future coal explorations, 2:42424 (IS-ICP- 


COAL MINES/ACID MINE DRAINAGE 
Feasibility study, Deer Park daylighting project. Report for 1 Sep 
1972-3 Mar 1973, 2:42412 (PB-257135) 
COAL MINES/AEROSOL MONITORING 
Ventilation of a fully mechanized heading (6 refs.), 2:42476 
COAL MINES/BOREHOLES 
At-face determination of gas content with desorbometer (2 refs.), 


2:42461 
COAL MINES/COAL GAS 
Determination of gas = Leceumeee in coal seams (20 refs.), 2:42444 
COAL MINES/COMMUNICATIONS 
Evaluation of speech processing systems. Evaluation of 
electronic/active hearing protectors for use in underground 
coal mines. Final ouoatt, 2:42430 (PB-256786) 
COAL MINES/DEGASSING 
Advance calculations of methane emission from working plants (3 
refs.), 2:42459 
Effect of face length, workings speed, and type of stowing on 
methane emission (22 refs.), 2:42460 
Experiment to determine effectiveness of demethanization from 
longwall faces (3 refs.), 2:42445 
Gas emission from abandoned mines and mine workings (3 refs.), 
2:42455 
Methane drainage with liquid-ring gas pumps, 2:42465 
COAL MINES/DESIGN 
Extraction of thick and steeply inclined seams with room 
(Kamora) system, 2:42439 
COAL MINES/EXPLOSIONS 
Effect of the stress-strain state of the rock on the size of the zone 
of fissure formation in torpedo drilling of a poorly caving roof 
(4 refs.), 2:42436 
COAL MINES/FINANCIAL INCENTIVES 
Eastern coal financing workshops. Summary of proceedings, 
2:42511 (FEA/G-76/436) 
COAL MINES/FINANCING 
Eastern coal financing workshops. Summary of proceedings, 
2:42511 (FEA/G-76/436) 
Western coal financing workshops. Summary of proceedings, 
2:42512 (FEA/G-76/437 
COAL MINES/GAS FLOW 
Gas flow measurements in boreholes (2 refs.), 2:42464 
COAL MINES/GEOLOGIC STRUCTURES 
Technical measures for the development in Akabira coal mine (2 
refs.), 2:42438 
COAL MINES/GEOLOGY 
Roof rock structures and related roof support problems in the 
Pittsburgh coalbed of southwestern Pennsylvania, 2:42422 (BM- 
RI-8230) 
COAL MINES/LEGISLATION 
Mineral export legislation: can it withstand Federal preemption 
and commerce clause challenges, 2:42522 
COAL MINES/MECHANICAL STRUCTURES 
Determination of the frictional coefficient of mine airways with 
varied lining and support systems, 2:42440 
COAL MINES/METHANE 
Gas — from abandoned mines and mine workings (3 refs.), 
2:42455 
COAL MINES/MINERAL WASTES 
Designing the dewatering of gobs in coal mines (8 refs.), 2:42446 
COAL MINES/MINING EQUIPMENT 
Comparative investigations of cutting drums with differences in 
cutting picks —— and length at ‘Friedrich Heinrich’ coal 
— 1 ref.), 2 
istic performance of continuous miners. Final report, 2:42427 
Pp. 2559 
COAL MINES, MONITORING 
Development of new type CH, and CO measuring instruments (5 
refs.), 2:42462 
Remotely fed mini-unor and gas transmission probe for methane 
monitoring (4 refs.), 2:42463 
COAL MINES/OVERBURDEN 
Effect of the stress-strain state of the rock on the size of the zone 
of fissure formation in torpedo drilling of a poorly caving roof 
(4 refs.), 2:42436 





COAL MINES/POWER SUPPLIES 


COAL MINES/POWER SUPPLIES 
Feasibility study of the use of current limiting devices in 
interruption and sectionalizing of dc circuits in mines. Research 
report, 1976, 2:42428 (PB-256541) 
COAL MINES/PRODUCTIVITY 
Gateroads in the German coal mining in 1975 (3 refs.), 2:42475 
COAL MINES/ROCK DRILLING 
Some characteristic relationships of a longhole fan-blasting 
pattern, 2:42441 
COAL MINES/ROCK MECHANICS 
Blasting vibration levels transmitted across fracture planes (3 
refs.), 2:42454 
= from the Sachsen Colliery rock bursts (7 refs.), 
:4251 


In-situ stress measurements in the Yubari new colliery, 2:42448 
COAL MINES/ROOFS 

How the deformation of development wetinns ee on the 
rate of advance of the mining-out face (5 refs.), 2:4243 

Roof rock structures and related roof support problems i in the 
Pittsburgh coalbed of southwestern Pennsylvania, 2:42422 (BM- 
RI-8230) 

Use of a column-supported artificial roof for rock pressure control 
in working thick steep coal seams by inclined slices (5 refs.), 


2:42434 
COAL MINES/SAFETY STANDARDS 
Federal Black Lung Law and insurance in a nutshell (Coal Mine 
Health and Safety Act of 1969), 2:42515 
COAL MINES/STRUCTURAL MODELS 
— = of resin-anchored bolting reinforcement (14 refs.), 
424 
COAL MINES/VENTILATION 
Determination of the frictional coefficient of mine airways with 
varied lining and support systems, 2:42440 
Extraction of thick and steeply inclined seams with room 
(Kamora) system, 2:42439 
Gas content reduction in worked seam by means of gas drainage 
with boreholes through seams, 2:42466 
Gas emission control by means of adaptation of ventilation 
technique to workings, 2:42467 
Methane occurrence and suppression in bottom run of scraper 
chain conveyors (1 ref.), 2:42469 
Research into making coal mining safer, 2:42519 
Suppressing gas emission in retreating workings, 2:42468 
Ventilation of a fully mechanized heading (6 refs.), 2:42476 
COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
Utilization of low-rank coals, 2:42373 
COAL MINING/ACCIDENTS 
Special mobile rescue unit can speed recovery, 2:42518 
COAL MINING/DIRECTIONAL DRILLING 
Directionally controlled drilling to horizontally intercept selected 
strata, upper Freeport coalbed, Greene County, Pa. (8 refs), 
2:42423 (BM-RI-8231) 
COAL MINING/DUSTS 
Automatically controlled spraying device on impact roller 
crushers underground, 2:42516 
COAL MINING/ENVIRONMENTAL EFFECTS 
Accommodation or preemption. State and Federal control of 
private coal lands in Wyoming, 2:42521 
Extensive overburden potentials for soil and water quality. Final 
report, 1 Nov 1973-1 Apr 1975, 2:42414 (PB-257739) 
Mine site rehabilitation in New South Wales, 2:42426 
Tioga River Mine Drainage Abatement Project. Final report, 
2:42409 (PB-254418) 
COAL MINING/ENVIRONMENTAL IMPACTS 
Accomplishment plan. Region VIII. Comprehensive energy- 
environment program, 2:42410 (PB-256454) 
Accomplishment plan. — VIII. Comprehensive energy- 
environment program. Appendix, 2:42411 (PB-256455) 
COAL MINING/HEALTH 1 HAZARDS 
Possibility of revealing burst-hazardous structures in coals by the 
method of molecular probes (18 refs.), 2:42384 
COAL MINING/LAND RECLAMATION 
Coal mining operating regulations: reclamation standards, 2:42415 
Mine site rehabilitation in New South Wales, 2:42426 
COAL MINING/LEGAL ASPECTS 
Accommodation or preemption. State and Federal control of 
private coal lands in Met , 2:42521 
COAL MINING/MANAGEM 
Structure of the National Coal Board. X. Mining department 
organisation and objectives, 2:42520 
COAL MINING/MANPOWER 
Reorganization of the Janina coal mine for manpower utilization 
in the years 1965-1975, 2:42443 
COAL MINING/MATHEMATICAL MODELS 
Calculating the load on the blade of a dynamic plane (5 refs.), 
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COAL MINING/MINERAL WASTES 
Carbonaceous rocks of the Ekibastuz deposit as raw materials for 
multiple utilization (5 refs.), 2:42400 
COAL MINING /MINING EQUIPMENT 
Barclay’s quick-acting winding engine brake, 2:42450 
Coal winning and support techniques in the German coai mining 
industry in 1975 (19 refs.), 2:42473 
Investigations on roadheaders utilization in ripping of adjoining 
rock (15 refs.), 2:42456 
Review of chainless haulage systems, 2:42471 
Selective mining by bucket-wheel excavators in the Cirikovac-- 
IEK Kostolac open-cast mine, 2:42437 
COAL MINING/PLANNING 
Structure of the National Coal Board. X. Mining department 
organisation and objectives, 2:42520 
COAL MINING/RESEARCH PROGRAMS 
Abstracts of mining production research programs, volume CO-4. 
U.S.B.M. Mining Reasash Program. Part 1. Contracts and 
grants, June 1976-December 1976 (Research in progress), 
2:42425 (NP-21786) 
Economics of coal supply: the state of the art (14 refs.), 2:42420 
COAL MINING/ROCK DRILLING 
Optimization of mining procedure in gassy burst-prone seams (4 
refs.), 2:42433 
Physical characterization of the process of coal cutting by a bit 
with additional applied vibrations (6 refs.), 2:42432 
COAL MINING/SAFETY 
= from the Sachsen Colliery rock bursts (7 refs.), 
2:4251 
Research into making coal mining safer, 2:42519 
COAL MINING/SAFETY ENGINEERING 
Review of chainless haulage systems, 2:42471 
COAL MINING/SEISMIC EFFECTS 
= from the Sachsen Colliery rock bursts (7 refs.), 


COAL MINING/SURFACE MINING 
Economic impacts of surface mine reclamation, 2:43512 
COAL MINING/TRANSPORTATION SYSTEMS 
Specific ay in drivage of inclined drifts, large rooms, and 
bunkers, 2:4245 
COAL MINING/WORKING CONDITIONS 
Technical and organizational progress in the Sosnica coal mine in 
manpower utilization in the years 1965-1975, 2:42442 
COAL PREPARATION 
Utilization of low-rank coals, 2:42373 
COAL PREPARATION/CALCULATION METHODS 
Transfer functions and characteristics of separation processes in 
preparation technique (31 refs.), 2:42359 
COAL PREPARATION/EQUIPMENT 
Characteristics of the transient regime following sudden emptying 
of fuel pulverization systems equipped with hammer mills, 


2:42483 
COAL PREPARATION/JIGS 
Experimental analysis of the horizontal velocity of particles in air 
pulsated jig--a study of the capacity and the separation--1. 
Accuracy on air pulsated jig--1 (9 refs.), 2:42356 
COAL PREPARATION/MINERAL WASTES 
Interaction of limestone with the mineral part of the sulfur- 
containing wastes from coal enrichment (8 refs.), 2:42501 
COAL PREPARATION/WATER REQUIREMENTS 
Legal institutions for the allocation of water and their impact on 
coal conversion operations in Kentucky. Research report, 
2:43507 (PB-256796) 
on PREPARATION PLANTS/EFFICIENCY 
— for a and distributing pulp before flotation (3 
erences), 2:4248 
COAL PREPARATION PLANTS/OPERATION 
ipment for as and distributing pulp before flotation (3 
cama, 2 42481 
COAL PREPARATION PLANTS/SEPARATION PROCESSES 
Concept of modern preparation plants for high grade coking coal 
production (2 refs.), 2:42353 
COAL PREPARATION PLANTS/SOLID WASTES 
Physical properties of western coal waste materials (12 refs), 
2:42398 (BM-RI-8216) 
COAL PREPARATION PLANTS/YIELDS 
Concept of modern preparation plants for high grade coking coal 
production (2 refs.), 2:42353 
COAL RESERVES 
The effect of uncertainty on the supply of coal. Report of 
investigation, 2:43509 (PB-257227) 
COAL RESERVES/AVAILABILITY 
Availability of potential coal supply through 1985 by quality 
characteristics (Low-sulfur coal), 2:43505 (PB-256 680) 
COAL RESERVES/DATA COMPILATION 
Strippable coal resources of Colorado. Location, tonnage, and 
characteristics of coal and overburden. Information circular 
1976 2:42418 (PB-257782) 
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COAL RESERVES/FORECASTING 

Availability of potential coal supply through 1985 by quality 
characteristics (Low-sulfur coal), 2:43505 (PB-256 680) 

Economics of coal supply: the state of the art (14 refs.), 2:42420 

COAL TAR/CHEMICAL ANALYSIS 
Coal conversion process development, 2:42366 (ORNL/TM-5291) 
COAL TAR/CHEMICAL COMPOSITION 

Flash pyrolysis coal liquefaction process development. Quarterly 

report, July-September 1976, 2:42378 (FE-2244-4) 
COAL TAR/PHYSICAL PROPERTIES 

Flash pyrolysis coal liquefaction process development. Quarterly 

report, July-September 1976, 2:42378 (FE-2244-4) 
COAL TAR/PRODUCTION 
Hoe Creek No. 1: an in situ coal gasification experiment (10 refs.), 
2:42370 (UCRL-52000-77-1) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/AIR HEATERS 
Coal slag and preheaters, 2:43535 (CONF-751254-) 
COAL-FIRED MHD GENERATORS/ELECTRODES 

General conclusions and recommendations: report from a six- 
member panel, 2:43545 (CONF-751254-) 

Replenishment with zirconia mixtures, 2:43537 (CONF-751254-) 

Replenishment with coal slag, 2:43540 (CONF-751254-) 

Workshop on electrode replenishment in MHD generators 
(Meeting), 2:43536 (CONF-751254-) 

COAL-FIRED MHD GENERATORS/SLAGS 

Aluminized fuel (Hercules solid-fuel propellant mixed in 
combusted flow with 40 percent alumina in MHD generator), 
2:43539 (CONF-751254-) 

Coal slag layers, 2:43541 (CONF-751254-) 

Coal slag, 2:43343 (CONF-751254-) 

Experiences with coal slag in the Mark VI MHD generator, 
2:43542 (CONF-751254-) 

In-channel observations on coal slag, 2:43544 (CONF-751254-) 

Replenishment with coal slag, 2:43540 (CONF-751254-) 

COAL-FIRED MHD GENERATORS/TEST FACILITIES 

Coal slag, 2:43543 (CONF-751254-) 

Experiences with coal slag in the Mark VI MHD generator, 
2:43542 (CONF-751254-) 

In-channel observations on coal corty Ta 143544 (CONF-751254-) 

COASTAL WATERS/CHEMIC. ITION 

Chemical and geochemical studies off the coast of Washington. 
Report of progress, May 1975-May 1976, 2:44038 (RLO-2225- 
T24-19) 

Continental shelf processes affecting the oceanography of the 
South Atlantic Bight. Annual report, June 1, 1976-May 31, 
1977, 2:44161 (SRO-889-2) 

COATED FUEL PARTICLES/PERFORMANCE TESTING 

Irradiation performance of HTGR fertile fuel in HFIR target 
capsules HT-12 through HT-15. Part I. Experiment description 
and fission product behavior, 2:42976 (ORNL/TM-5305) 

Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-7 and -8, 2:42975 (ORNL-5228) 

COATED FUEL PARTICLES/PHYSICAL RADIATION 

EFFECTS 


Irradiation behavior of coated fuel particles, (1). Irradiation in 
JMTR 70F-4A capsule (HTGR), 2:42972 (JAERI-M-6480) 
COBALT/CATALYTIC EFFECTS 
Catalyst for the continuous conversion of hydrocarbons by steam 
(Patent), 2:42578 
COBALT/TISSUE DISTRIBUTION 
Cobalt content of rabbit tissues after exposure to x-rays, 2:44131 
(ERDA-tr-266) 
COBALT 60/LEACHING 
Safety evaluation of the radioactive waste-cement composites, 2. 
Leaching of ®Co from the solidified cement composites, 
2:42711 (JAERI-M-6361) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
COBALT ALLOYS/CRYSTAL STRUCTURE 
Magnetic properties, and the crystal and domain structures of the 
uranium intermetallic compound UCo/sub 5.3/, 2:43710 
COBALT ALLOYS/DO STRUCTURE 
Magnetic properties, and the crystal and domain structures of the 
uranium intermetallic compound UCo/sub 5.3/, 2:43710 
gw BASE ALLOYS/POWDER METALLURGY 
-strength Popeye cows! cobalt-base alloys for use up to 
TSC. 2:43664 (AGARD-CP-200) 
COBALT BASE ALLOYS/STRESS CORROSION 
Geothermal materials studies. Quarterly report, July-September 
1976, 2:42836 (UCID-17261-76-3) 
COBALT pe ee ‘CHROMATOGRAPHY 
Chemical en a research, 2:43795 (ORNL/TM-5291) 
COGEMA LA ATA ACQUISITION SYSTEMS 
Development we a computer system at La Hague center, 2:42669 
(COGEMA-R-1) 


COKING/MATHEMATICAL MODELS 


COKE/CHEMICAL PROPERTIES 
—O properties of coke from hydrolysis lignin (9 refs.), 
COKE/CHEMICAL REACTION KINETICS 
Kinetic conditions for the combustion of solid fuel under the 
conditions of the agglomeration process (5 refs.), 2:42502 
COKE/CLASSIFICATION 
Physicochemical criteria of the stages of the process of coke 
formation, 2:42390 
COKE/COMBUSTION PROPERTIES 
Kinetic conditions for the combustion of solid fuel under the 
conditions of the agglomeration process (5 refs.), 2:42502 
COKE/DESULFURIZATION 
Process for producing low sulfur coke (Patent; 8 claims), 2:42354 
KE/FLAMMABILITY 


Nitrogen for safe operation of plants employing coke oven gas, 
2:42505 


COKE/FRACTURE PROPERTIES 
Strength parameter for blast furnace coke with special 
consideration of the granulation. Report No. 166 of the 
Deutsche Kokereiausschuss and report No. 566 of the 
Hochofenausschuss of the Verein Deutscher Eisenhuettenleute, 
2:42397 
COKE/MANUFACTURING 
Treatment of coking plant effluents of the Rhein-Westphalian coal 
district (6 refs.), 2:42403 
KE/MARKET 


Impact of changing technology on the demand for metallurgical 
coal and coke produced in the United States to 1985, 2:42509 
(BM-IC-8677) 

COKE/PHYSICAL PROPERTIES 

Reductive properties of coke from hydrolysis lignin (9 refs.), 

2:42342 
COKE/PRODUCTION 

Impact of changing technology on the demand for metallurgical 
coal and coke produced in the United States to 1985, 2:42509 
(BM-IC-8677) 

New equipment layout and processing developments in primary 
coke-oven-gas cooling and condensation and ammonium sulfate 
production, 2:42347 

Probabilistic analysis of pusher-bar speeds and their effects on 
coke distribution in the quenching car (6 references), 2:42348 

Process for producing low sulfur coke (Patent; 8 claims), 2:42354 

COKE/SORTING 
New coke grading device, 2:42346 
COKE/TENSILE PROPERTIES 

Tensile strength of industrial cokes. II. The binder efficiency of 

bituminous coals and bitumens, 2:42394 
COKE/TRANSPORT 

New coke grading device, 2:42346 

Probabilistic analysis of pusher-bar speeds and their effects on 
coke distribution in the ans car (6 references), 2:42348 

COKE OVENS/AUTOMA 

Introduction of automatic systems with radioisotope instruments 
in a carbonization plant, 2:42349 

Use of PR-1024V radioisotope densitometers in a carbonization 

lant, 2:42351 
COKE OVENS/BUILDING MATERIALS 
esite testing for coke oven construction, 2:42352 
COKE OVENS/BY-PRODUCTS 

Future possibilities of extractive rectification in the production of 

high-purity coke-oven benzene (18 refs.), 2:42380 
COKE OVENS/GASEOUS WASTES 

Treatment of coking plant effluents of the Rhein-Westphalian coal 

district (6 refs.), 2:42403 
COKE OVENS/MATHEMATICAL MODELS 

Computerized investigation of temperature distributions in coke- 

oven chambers (8 refs.), 2:42343 
COKE OVENS/OPERATION 

Automatic control of tar-liquor interface level in the naphthalene 
scrubber in a final coke-oven-gas cooler, 2:42350 

Nitrogen for safe operation of plants employing coke oven gas, 
2:42505 


COKE OVENS/PROCESS CONTROL 
Use of PR-1024V radioisotope densitometers in a carbonization 
lant, 2:42351 
COKE OVENS/TEMPERATURE DISTRIBUTION 
Computerized investigation of temperature distributions in coke- 
oven chambers (8 refs.), 2:42343 
COKE-OVEN GAS 
See COAL GAS 
COKING/COST 
t of modern toy" plants for high grade coking coal 
“ae tion (2 refs.), 2:42353 
COKING/MATHEMATICAL MODELS 
Question of the mathematical modeling of the coke-producing 
process (6 refs.), 2:42341 





COKING/TEMPERATURE EFFECTS 


COKING/TEMPERATURE EFFECTS 
Influence of coking crude’s thermocondensation on the yield of 
petroleum coke, 2:42596 
COLD PLASMA/ELECTROMAGNETIC RADIATION 
Electromagnetic radiation of a nonrelativistic electron beam in 
inhomogeneous, isotropic, plasma waveguide, 2:44571 
COLD TRAPS 
Status report of cold traps in O-arai Engineering Center, P.N.C., 
2:43025 (PNC-N-941-75-70) 
COLLISION MATRIX 
See S MATRIX 
COLLISIONLESS PLASMA/DRIFT INSTABILITY 
Finite amplitude drift waves in a collisional plasma, 2:44574 
COLLISIONLESS PLASMA/ECR HEATING 
Anomalous resistance in electron-cyclotron heating of a tokamak 
plasma, 2:44471 
cor'LISIONLESS PLASMA/ELECTRON PLASMA WAVES 
Electron oscillations of a collisionless plasma in a static electric 
field, 2:44554 (UPTEC-7678) 
COLLISIONLESS PLASMA/HYDRODYNAMICS 
Decay of the initial density discontinuity in the hydrodynamics of 
a collisionless plasma, 2:44524 
COLLISIONLESS PLASMA/PLASMA WAVES 
Collisional damping of Langmuir waves in the collisionless limit, 
2:44552 (PPPL-1339) 
COLONY FORMING UNITS 
U 


See CF 
COLOR MODEL/QUANTUM FIELD THEORY 
Nonperturbative approach to quantum chromodynamics, 2:44313 
COLOR MODEL/TOTAL CROSS SECTIONS 
Quark-counting and hadron-size effects for total cross sections 
(Quantum chromodynamics), 2:44315 
COLOR MODEL/U-12 GROUPS 
Failure of the U(12) algebra in quantum chromodynamics, 2:44314 
COLORADO/COAL DEPOSITS 
Strippable coal resources of Colorado. Location, tonnage, and 
characteristics of coal and overburden. Information circular 
1976, 2:42418 (PB-257782) 
COLORADO/COAL RESERVES 
Strippable coal resources of Colorado. Location, tonnage, and 
characteristics of coal and overburden. Information circular 
1976, 2:42418 (PB-257782) 
COLORADO/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
COLORADO RIVER BASIN/ENERGY SOURCE 
DEVELOPMENT 
Optimization model of energy related economic development in 
the Upper Colorado River Basin under conditions of water and 
energy resource scarcity, 2:43458 (LA-6732-T) 
COLORADO RIVER BASIN/REGIONAL ANALYSIS 
Optimization model of energy related economic development in 
the Upper Colorado River Basin under conditions of water and 
energy resource scarcity, 2:43458 (LA-6732-T) 
COLORADO RIVER BASIN/WATER RESOURCES 
Optimization model of energy related economic development in 
the Upper Colorado River Basin under conditions of water and 
energy resource scarcity, 2:43458 (LA-6732-T) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Energy Conversion Alternatives Study (ECAS): General Electric 
Phase I, final report. Volume III. Energy conversion subsystems 
and components. Part 2. Primary heat input systems and heat 
exchangers, 2:42851 (N-76-23684) 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
Comparative evaluation of high- and low-temperature gas 
cleaning for coal gasification-combined cycle power systems (25 
refs), 2:42363 (EPRI-AF-416) 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Gas turbine heating power station Wilmersdorf of the BEWAG, 


2:43456 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Design phase utility analysis for gas turbine and combined cycle 
plants. Final report, 2:42861 (PB-256665) 
COMBINED-CYCLE POWER PLANTS/OPERATION 
—— of the starting regimes of the gt-35 gas turbine plant, 


Static characteristics of a maneuverable steam power plant with a 
peaking gas turbine plant, 2:42864 
COMBINED-CYCLE POWER PLANTS/PRESSURE VESSELS 
Heating power industry and waste incineration in medium-size 
towns. Pt. 1. Extension in Rosenheim, 2:43455 
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COMBINED-CYCLE POWER PLANTS/SPECIFICATIONS 
Gas — heating power station Wilmersdorf of the BEWAG, 


2:434 
COMBINED-CYCLE POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Design phase utility analysis for gas turbine and combined cycle 
lants. Final report, 2:42861 (PB-256665) 
COMBINED-CYCLE POWER PLANTS/THERMAL 
EFFICIENCY 
Outlook for combined cycle efficiency with small gas turbines, 


2:42863 
COMBINED-CYCLE POWER PLANTS/TURBINES 
Heating power industry and waste incineration in medium-size 
towns. Pt. 1. Extension in Rosenheim, 2:43455 
COMBUSTORS 
See also BURNERS 
COMBUSTORS/FLOW MODELS 
Modeling two-phase flow in a swirl combustor. Technical 
— report, February 1-April 1, 1977, 2:43912 (COO-4062- 


COMMERCIAL SECTOR/ELECTRIC POWER 
Typical electric bills 1976, 2:43521 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Montana Energy Conversion Plan. Draft final report, 2:43491 
COMMERCIAL SECTOR/ENERGY STORAGE 
Impact of TES on 7 structures: Working Group D, 2:43440 
COMMERCIALIZATI 
See also ECONOMIC DEVELOPMENT 
TECHNOLOGY TRANSFER 
COMMERCIALIZATION/MEETINGS 
ore 4 y Technologies for the West: commercializing new 
nologies-how to move from the laboratory to the 
marketplace. Workshop held in San Francisco, California, 21 
September 1976, 2:43480 (TID-27443) 
COMMERCIALIZATION/RECOMMENDATIONS 
New ways to bring technology to the marketplace (Basics for 
ee ae Extension Service), 2:43468 
M MATERIALS 


See also SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/RUPTURES 

Probabilistic models of the stress-rupture of composit< materials. 
Progress report, June 15, 1976-June 14, 1977 (Sibley School of 
Mechanical and Aerospace Engineering, Cornell Univ., Ithaca), 
2:43761 (COO-4027-1) \ 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR/COMPARATIVE EVALUATIONS 
Hot air in cold storage, 2:43425 
COMPRESSED AIR/DESIGN 
Huntorf compressed air storage scheme, 2:43424 
COMPRESSED AIR/UNDERGROUND STORAGE 

Hot air in cold storage, 2:43425 

Huntorf compressed air storage scheme, 2:43424 

Large hole drilling for air storage caverns, 2:43862 

COMPRESSOR BLADES 

Determination of changes of the characteristics of axial 
compressor stages following changes in the angles of rotor and 
stator blade setting, 2:42884 

COMPRESSORS 
See also GAS COMPRESSORS 
TURBOMACHINERY 
COMPRESSORS/OPERATION 
Effect of Reynolds numbers on the operation of a centrifugal 
compressor, 2:42882 
COMP R CODES/B CODES 
et A subchannel code on bowing and blockages, 2:43248 
-6) 
COMPUTER CODES/C CODES 

CALOR: a Monte Carlo program package for the design and 
analysis of calorimeter systems (In FORTRAN IV), 2:43969 
(ORNL/TM-5619) 

CEFLASH-4AS: a computer program for the reactor blowdown 
analysis of the small break loss-of-coolant accident (PWR), 
2:43134 (CENPD-133(Suppl.3)) 

Complex cubic splines (CMOSPY, in FORTRAN for CDC 7600 
computer), 2:44693 

CORTAC: a core restraint transient analysis code: user’s manual 
(LMFBR), 2:43010 (GEAP-14115) 

COMPUTER CODES/D CODES 

DISPLAY: an interactive = editor (For CDC computers), 
2:44687 (UCRL-52000-7 

DOT IV variable mesh discrete ordinates transport code, 2:44417 
(CONF-770401-14) 

COMPUTER CODES/E CODES 

——— editor user’s manual (EDIT), 2:44680 (UCID- 

EURDYN, finite element codes for dynamic analysis of large- 
displacement, small-strain problems with material non- 
linearities, 2:43160 
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Numerical and modeling techniques used in the EPIC code 

(LMFBK fuel pin failure), 2:43243 (CONF-770304-14) 
COMPUTER CODES/F CODES 

Burmeister and Wain FINEL-code, a F.E.M. system with 
Hermitean isoparametric elements, with examples of 
applications, 2:43381 

COMPUTER CODES/G CODES 

Determination of the 5 MW gross nominal design case binary 
cycle for power generation at Raft River, Idaho (Using 
GEOSYS program), 2:42832 (TREE-1039) 

Grass-code calculation for the behavior of helium in austenitic 
stainless steels, 2:43740 (CONF-760935-P1) 

GURNET-2: Perturbation theory code in one-dimensional 
diffusion approximation, 2:43138 (JAERI-M-6491) 

COMPUTER CODES/H CODES 
HELIOS: a computer program for modeling the solar thermal test 
facility, a users guide, 2:42793 (SAND-76-0346) 

COMPUTER CODES/I CODES 

Imperial Valley Environmental Project: progress report, 2:42829 

CRL-50044-76-1) 

COMPUTER CODES/L CODES 

Numerical simulation of ee fusion, 2:44633 
COMPUTER CODES/M CO 

MAPEDIT system for eutomatic map digitization, 2:44691 
COMPUTER CODES/O COD 

ORACL program file for aeaatin storage and analysis of data 
in radiation measurement and in non-destructive measurement 
of nuclear material, 2:42736 (JAERI-M-6499) 

COMPUTER CODES/P CODES 

PECTCLAD: a computer code to determine fuel pin cladding 

deformation and stress (LMFBR), 2:43014 (HEDL-TME-75-46) 
COMPUTER CODES/R CODES 

Resitivity modeling for arbitrarily shaped two dimensional 
structures. Part II. User’s guide to the FORTRAN algorithm 
RESIS2D, 2:42813 (LBL-5283) 

User’s manual for the pattern recognition code RECOG-ORNL 
(In FORTRAN IV for IBM 360 (also SIZE, a preprocessor 
predicting array sizes for RECOG-ORNL, for PDP-10)), 
2:44676 (ORNL/CSD/TM-21) 

COMPUTER CODES/S CODES 

Diffusivity model for fluid flow and heat conduction in porous 
media, 2:42525 (MERC/SP-77/2) 

Integrated system for production of neutronics and photonics 
calculational constants. Program SIGMA (Version 77-1): 
Doppler broaden evaluated cross sections in the Evaluated 
Nuclear Data File/Version B (ENDF/B) format, 2:44360 
(UCRL-50400(V ol. 17)(Pt.B)) 

SOLGASMIX-PV, a computer program to calculate equilibrium 
oo in complex chemical systems, 2:43803 (ORNL/ 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, July 1-September 30, 1976, 2:43239 
(BNL-NUREG-50607) 

Two-dimensional simulation of the Raft River geothermal 
reservoir and wells (SINDA-3G program), 2:42837 (TREE- 
1085) 

User's manual for the pattern recognition code RECOG-ORNL 
(In FORTRAN IV for IBM 360 (also SIZE, a preprocessor 
predicting array sizes for RECOG-ORNL, for PDP-10)), 
2:44676 (ORNL/CSD/TM-21) 

COMPUTER CODES/T CODES 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Seventh quarterly pro rt, April- 
June 1976 (BWR; PWR), 2:43240 (B L-NUREO. 50 50618) 

Reflood heat transfer, THERM: a thermal-hydraulic -. 
reflood model (PWR and BWR), 2:43242 (CENPD-228) 

TORC code: verification and simplified modeling methods 
(PWR), 2:42948 (CEND-206) 

TWEXCO: a computer programme for two-dimensional analysis 
of the explosive stage of fast reactor accidents. Analysis of fast 
reactor nuclear power plant safety oriented to BN-600, 2:43247 
(CS-INIS-7) 

COMPUTER CODES/U CODES 

UNCLE finite element scheme, 2:43161 

COMPUTER CODES/V CODES 
VASTAR, a curve-fitting computer programme for creep strain- 
time data (LMFBR), 2:43005 (ECN-3) 
COMPUTER GRAPHICS/COMPUTER CODES 
= an interactive picture editor, 2:44687 (UCRL-52000- 
-1) 
COMPUTER NETWORKS/CONFIGURATION 

MFECC electronics group has played a vital role in the creation 

of the national MFE computer network, 2:44684 (UCRL-50025- 


COMPUTER NETWORKS/DATA TRANSMISSION 
Advanced a systems. National MFE computer center: 1976 
update, 2:44686 (UCRL-52000-76-12) 


CONTAINMENT BUILDINGS/STRESS ANALYSIS 


COMPUTER OUTPUT DEVICES/LOGIC CIRCUITS 
Internals of the video graphics terminal (Stanford-SLAC), 2:44678 
(SLAC-199) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also PDP COMPUTERS 
COMPUTERS/EQUIPMENT INTERFACES 
Advanced energy systems. National MFE computer center: 1976 
update, 2:44686 (UCRL-52000-76-12) 
COMPUTERS/MANAGEMENT 
ERDA og task force (Informal minutes), 2:44667 (CONF- 


760934-) 
COMPUTERS/MEETINGS 
Proceedings of AESOP conference. Volume 15 (Denver, Sept. 28 
to 30, 1976), 2:44663 (CONF-760934-) 
pag Ad none ntact amg 
Role of su uters at LASL, 2:44669 (LA-6750-MS) 
COMPUTE S/PR RAMMING 
File migration, 2:44679 (SLAC-200) 
COMPUTERS/RESEARCH PROGRAMS 
Annual progress r _— for Energy Research and Develo aaa 
Administration (Computer Science Dept., UCLA), 2: 
(UCLA-34P214-29) 
COMPUTERS/USES 
BED ee and i machines in biology and medicine, 2:44665 
CONCRETES/CORROSION 
Interaction of sodium with various concretes, with limited access, 
at 400 to 600°C, 2:42993 (AERE-R-6708) 
CONCRETES/DECOMPOSITION 
= water reactor safety research program quarterly report, 
ly-September 1976 (Molten core-concrete interactions), 
2:43304 (SAND-77-0214) 
CONCRETES/NEUTRON TRANSPORT 
Neutron dose transmission factors for various shields, 2:44416 
(ORNL-tr-4280) 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/INTAKE STRUCTURES 
Multifarious power plant water intake structure (MWIS). A design 
concept to reduce the environmental effects of cooling water 
intake structures. Final report, 2:42897 (PB-257201) 
CONNECTICUT/AIR POLLUTION 
National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 
CONNECTICUT/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
CONNECTICUT/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50: 
CONNECTICUT YANKEE REACTOR/ENVIRONMENTAL 
IMPACT STATEMENTS 
Evaluation of Haddam Neck (Connecticut Yankee) Nuclear 
Power Plant, environmental impact prediction, based on 
monitoring programs, 2:43196 (BNWL-2151) 
INNECTORS/DESIGN 


Underwater mateable electromechanical connectors for power 
and signal cables, 2:43925 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-1 REACTOR 
CONTAINMENT BUILDINGS/DESIGN 
Nuclear reactor (Patent), 2:43386 
CONTAINMENT BUILDINGS/IMPACT SHOCK 
Burmeister and Wain FINEL-code, a F.E.M. system with 
ee isoparametric elements, with examples of 
applications, 2:43381 
CONTAINMENT BUILDINGS/RESPONSE FUNCTIONS 
Seismic response analysis considering wave Pa 2:43363 
CONTAINMENT BUILDINGS/SEISMIC 
Approximate and detailed analyses for structures of reactor 
containment buildings, using three-dimensional computer 
program, 2:43333 
Comparison of experimental and theoretical investigations of 
embedment effects on seismic response, 2:43327 
Experimental and analytical studies for a BWR nuclear reactor 
building. Evaluation of soil-structure interaction behaviour, 
2:43345 
Non-linear dynamic response of reactor containment, 2:43372 
Nonlinear dynamic response of reactor containment, 2:43410 
Seismic response analysis conside! a wave Hor = 2:43363 
CONTAINMENT BUILDINGS/ ALYSIS 
Approximate and detailed analyses for structures of reactor 
containment buildings, using three-dimensional computer 
program, 2:43333 





CONTAINMENT BUILDINGS/THERMAL SHOCK 


Burmeister and Wain FINEL-code, a F.E.M. system with 
oe isoparametric elements, with examples of 
pplications, 2:43381 
Flux -structure finite element method for the analysis of reactor 
safety Bnet 2:43389 
CONTAINMENT BUILDINGS/THERMAL SHOCK 
Thermal shock in a nuclear containment wall due to loss-of- 
coolant accident, 2:43394 
CONTAINMENT SHELLS/CORROSION 
Interaction of sodium with various concretes, with limited access, 
at 400 to 600°C (LMFBR), 2:42993 (AERE-R-6708) 
CONTAINMENT SHELLS/IMPACT SHOCK 
Impact loading on a spherical shell, 2:43331 
Reaction-time relationship and structural design of reinforced 
concrete slabs and shells for aircraft impact, 2:43352 
Structural reliability assessment of reactor safety containments, 


2:43358 
CONTAINMENT SHELLS/MECHANICAL VIBRATIONS 
Bell-ring vibration response of nuclear containment vessel with 
attached masses under earthquake motion, 2:43409 
Bell-ring vibration response of nuclear containment vessel with 
attached-mass under earthquake motion, 2:43366 
CONTAINMENT SHELLS/SEISMIC EFFECTS 
Bell-ring vibration response of nuclear containment vessel with 
attached masses under earthquake motion, 2:43409 
Bell-ring vibration response of nuclear containment vessel with 
attached-mass under earthquake motion, 2:43366 
Computation approach in the assessment of seismic structural 
safety for spherical shells with a Analysis of the KWU- 
PWR containment vessel, 2:4 
CONTAINMENT SYSTEMS/DESIGN 
Method and device to protect nuclear power stations during loss 
of coolant (Patent), 2:43400 
CONTAINMENT SYSTEMS/PERFORMANCE TESTING 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment. Quick-look report for test numbers 1.0(a) and 1.0(b) 
tformed on March 4 and 8, 1977, 2:43308 (UCID-17446-1) 
CONTINENTAL SHELF/BASELINE "ECOLOGY 
Problems of data management in a base line study of the Outer 
Continental Shelf, 2:44043 
CONTROL ELEMENTS 
See also SCRAM RODS 
Temperature actuated shutdown assembly for a nuclear reactor 
(Patent), 2:43193 
CONTROL ELEMENTS/BIBLIOGRAPHIES 
Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 
CONTROL ELEMENTS/FABRICATION 
Literature search on Light Water Reactor (LWR) fue! 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI. 76053) 
CONTROL ROD DRIVES/SEISMIC EFFECTS 
Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43405 
Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43346 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOK INLET 
See GULF OF ALASKA 
COOLANT CLEANUP SYSTEMS 
Adsorption characteristic of impure gases in helium gas. Gas 
phase over-all volumetric coefficients (HTGR), 2:42979 
COOLANT CLEANUP SYSTEMS/PERFORMANCE 
High temperature filtration of radioactivable corrosion products in 
the pot ae eA _ of PWR type reactors, 2:42946 (CEA- 


COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/ECONOMICS 
Comparison of phased cooling systems with conventional cooling 
systems: performance and economics. Final report, 2:42855 
(EPRI-FP-432) 
COOLING PONDS/PERFORMANCE 
Comparison of phased cooling systems with conventional cooling 
systems: ee and economics. Final report, 2:42855 
(EPRI-FP-432) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENERGY CONSERVATION 
Cumulative bin method, 2:43563 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
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NATURAL DRAFT COOLING TOWERS 
Destructive tests of asbestos-cement plates used in air-cooled 
towers of the Ensdorf Power Plant, 2:42860 
COOLING TOWERS/CONTROL SYSTEMS 
Energy conservation: a study of the energy saving possible by 
automatic control of mechanical draft cooling tower fans, 
2:42857 (PB-256683) 
COOLING TOWERS/DESIGN 
Device for recirculation cooling of cooling water by natural or 
forced chaft (Patent), 2:42858 
COOLING TOWERS/ECONOMICS 
Comparison of phased cooling systems with conventional cooling 
systems: —€ and economics. Final report, 2:42855 
(EPRI- -432) 
COOLING TOWERS/ENERGY CONSERVATION 
Energy conservation: a study of the energy saving possible by 
automatic control of mechanical draft cooling tower fans, 
2:42857 (PB-256683) 
COOLING TOWERS/PERFORMANCE 
Comparison of phased cooling systems with conventional cooling 
systems: performance and economics. Final report, 2:42855 
(EPRI- FP-432) 
COOPER REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1976, 2:43056 
(DOCKET-50298-785) 
COPEPODS/TEMPERATURE EFFECTS 
—— rature effect on lifespan, metabolism, and development time 
esocyclops leuckarti (Claus), 2:44138 
COPPER/ANTIPROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton- —" collisions at Fermilab energies, 
2:44237 (COO-3069-4, 
COPPER/BIOLOGICAL 1 INDICATORS 
Uptake of lead, zinc, cadmium, and copper by the pulmonate 
mollusc, Helix aspersa Muller, and its relevance to the 
monitoring of heavy metal contamination of the environment, 
44148 


COPPER/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
COPPER/CATALYTIC EFFECTS 
Selective hydrogenation of acetylene present in the ethane- 
ethylene fraction from pyrolysis, z 42592 
COPPER/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 
COPPER/ION COLLISIONS 
Spatial distribution of orientation of fast ions excited by surface- 
grazing collisions, 2:44198 
COPPER/KAON MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and oo collisions at Fermilab energies, 
P "44237 (COO-3069-4 
COPPER/KAON PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
COPPER/KAPITZA RESISTANCE 
Thermal boundary resistance to solid helium, hydrogen, 
deuterium, and neon. II, 2:43726 
COPPER/PION MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
COPPER/PION PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
COPPER/PROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424 
COPPER/STORED ENERGY 
a the question of recovery before recrystallization, 
4 
COPPER/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
COPPER ALLOYS/HEAT TREATMENTS 
Effect of heat treatments on the mechanical properties of CuNiFe 
spinodal alloys, 2:43672 (LBL-5791) 
COPPER ALLOYS/YIELD STRENGTH 
Effect of heat treatments on the mechanical properties of CuNiFe 
spinodal alloys, 2:43672 (LBL-5791) 
COPPER COMPLEXES/CRYSTAL STRUCTURE 
Crystal and molecular structure of ere 
methyl map sy ep 2:43 
COPPER COMPLEXES/MOLECULAR STRUCTURE 
Crystal and molecular structure of diaquobis(2,3-dihydroxy-2- 
methylpropanoato)copper(II), 2:43 
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COPPER IONS/ENERGY-LEVEL TRANSITIONS 
Intensity modulations in the decay of the 3?P,/2degree level in the 
sodiumlike ion, Cu'®, 2:44197 
COPPER IONS/ION-ATOM COLLISIONS 
Intensity modulations in the decay of the 3?P,/2degree level in the 
sodiumlike ion, Cu'®*, 2:44197 
CORE CATCHERS 
Chemical interaction possibilities between core and core catcher 
materials, 2:43293 (SAND-76-9008) 
CORE CATCHERS/DESIGN 
Calculation models for the thermodynamic design of a core 
retention vessel, 2:43300 (SAND-76-9008) 
CORE CATCHERS/HEAT TRANSFER 
Molten material propagation in a sacrificial bed, 2:43294 (SAND- 
76-9008 
CORE CATCHERS/MASS TRANSFER 
—— material propagation in a sacrificial bed, 2:43294 (SAND- 


6-9008) 
CORE CATCHERS/PERFORMANCE 
Ex-vessel core catcher materials interactions. Annual progress 
report (LMFBR), 2:43236 (ATR-77(7608)-1) 
CORE CATCHERS/RESEARCH PROGRAMS 
Post-Accident Core Retention and Heat Removal, 2:43302 
(SAND-76-9008) 
CORIUM/CHEMICAL REACTION KINETICS 
Ex-vessel core catcher materials interactions. Annual progress 
report (LMFBR), 2:43236 (ATR-77(7608)-1) 
CORIUM/CRITICALITY 
Criticality calculations for hot UO2/PuO2/steel mixtures with 
variable steel content and porosity, 2:43274 (SAND-76-9008) 
CORIUM/PHYSICAL PROPERTIES 
Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976 
(LMFBR), 2:43234 (ANL-76-100) 
CORROSION PRODUCTS 
Predicting radiation fields around reactor components (CANDU 
type reactors), 2:42989 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Geothermal materials studies. Quarterly report, July-September 
1976, 2:42836 (UCID-17261-76-3) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC MUONS/ENERGY SPECTRA 
Energy spectrum of muons in air showers at large zenith angles, 
2:44164 


COSMIC RAY FLUX/VARIATIONS 
Short-period pulsations of the flux of atmospheric gamma rays, 
163 


4d 
COSMOLOGICAL MODELS/SYMMETRY BREAKING 
Spontaneous symmetry breaking and evolution of the universe 
(Kinetics), 2:44174 
COST BENEFIT ANALYSIS/BIBLIOGRAPHIES 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 
CRACKING/CATALYSTS 
Use of substandard fraction of hydrogel beads in catalyst 
production, 2:42571 
/CRANES 


Pruefumfang fuer Hebezeuge in kerntechnischen Anlagen. 
Weisungsbeschluss 4, 2:43179 
CRANES/DESIGN 
Aluminum hydrocrane for submersible operations, 2:43923 
CRANES/DYNAMIC LOADS 
—— overload factor effect of sea state on marine cranes, 
2:4392 
CRANES/IN-SERVICE INSPECTION 
Pruefumfang fuer Hebezeuge in kerntechnischen Anlagen. 
Weisungsbeschluss 4, 2:43179 
CRANES/SEISMIC EFFECTS 
Seismic analysis of a nuclear containment polar crane, 2:43370 
CRANES/STRESSES 
Dynamic factors for offshore cranes, 2:43924 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See GLOBULINS 
CREEKS 
See RIVERS 
CREEP/MATHEMATICAL MODELS 
Creep-fatigue damage under multiaxial conditions (LMFBR), 
2:43026 (SAND-76-0720) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICAL HEAT FLUX 
Phenomenological study of critical heat flux, 2:43898 


DATA ANALYSIS/ALGORITHMS 


CROPS/BIOLOGICAL EFFECTS 

Growth disturbances of agricultural products under the influence 

of flyash from electric power plants, 2:44016 (ORNL-tr-4335) 
CROPS/FERTILIZERS 
Economic performance and energy intensiveness on organic and 
= farms in the Corn Belt: a preliminary comparison, 
CROSS SECTIONS/DOPPLER BROADENING 
Integrated system for production of neutronics and photonics 
culational constants. Program SIGMA (Version 77-1): 
Doppler broaden evaluated cross sections in the Evaluated 
Nuclear Data File/Version B (ENDF/B) format, 2:44360 
(UCRL-50400(V ol. 17)(Pt.B)) 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC CABLES/DESIGN 

Effects of semiconducting screens on the dielectric loss of liquid 

nitrogen ot taped cable insulation, 2:42913 
ae hal li f 

ryostat with a large coolin wer for polarized target, 2:43962 
CRYPT CELLS/EARLY RADIATION EFFECTS , 

Early destructive changes in the small intestinal mucosa of rats 
and mice exposed to superlethal doses of radiation. Report 1. On 
interphase destructions of cells of cryptal epithelium, 2:44121 
(ERDA-tr-266) 

CRYSTAL GROWTH/EPITAXY 

Orientational epitaxy: the gy ordering of 

incommensurate structures, 2:4378 
CULTURE MEDIA/RADIOSENSITIVITY EFFECTS 

Distinctions of ultraviolet-induced injuries in E. coli B and E. coli 
B/sub S-'/ in medium containing chloramphenicol, 2:44095 
(ERDA-tr-266) 

CYANIDES/REDUCTION 

Spectroelectrochemical investigations of the reduction of 
benzaldehyde and p-cyano- and p-phenylbenzaldehyde in 
sulfolane, 2:43821 

CYANIDES/SOLVENT EXTRACTION 

Removal and recovery of cyanide and zinc from electroplating 

wastes by solvent extraction, 2:43792 
CYANIDES/STRUCTURAL CHEMICAL ANALYSIS 

Neutron-diffraction study of the 1:1 molecular complex of 7,7,8,8- 
tetracyanoquinodimethane with p-terphenyl (A mixed-stack 
charge-transfer —— 2:43816 

CYCLIC ACCELERA 

See also BEVALAC 

LINEAR ACCELERATORS 
SYNCHROCYCLOTRONS 
SYNCHROTRONS 

CYCLIC ACCELERATORS/BEAM NEUTRALIZATION 

Charge neutralization in a relativistic electron beam, 2:43943 

CYCLONE SEPARATORS/MATHEMATICAL MODELS 

Flash pyrolysis coal liquefaction process development. Quarterly 
a July-September 1976, 2:42378 (FE-2244-4) 


See MEA 


D 


D me me berg a 9 DECAY 
a decays of the D-mesons in a spectrum-generating 
ari ) (Mass my poe 2:44336 (ORO-3992-291) 
D RESONANCES/LIFETIM. 
ae lifetime 4 and production in e* -e~ collisions, 
2:442 
D-1285 tf rnc Vhs 
New results in meson spectroscopy (Review), 2: 
DAMS/ENVIRONMENTAL EFFECTS 


Effects of dams on Pacific salmon and steelhead trout, 2:44142 
DAMS/SEISMIC EFFECTS 
Seismic resistant design of a nuclear category I earth dam, 2:43374 
DATA/NUMERICAL ANALYSIS 
Analyses of atmospheric extinction data obtained by astronomers. 
I. A time-trend analysis of data with internal accidental errors 
obtained by four observatories, 2:44023 
DATA ACQUISITION SYSTEMS/DESIGN 
— fiber-test facility is a great improvement: thanks to its 
roprocessor-controlled data-acquisition system, 2:44685 
(UCR. -50025-77-1) 
DATA. ANALYSIS 
Analysis of lease, production, and revenue data from offshore oil 
and gas leases Despeuten, cluster, and discriminant methods 
and computer graphics used), 2:43514 (LA-6758-C) 
DATA ANALYSIS/ALGORITHMS 
Robust nonlinear data smoothers: definitions and 
recommendations, 2:44696 





DATA PROCESSING/PLANNING 


Robust/resistant N-factor PLUS analyses, 2:44674 (LA-6758-C) 
DATA PROCESSING/PLANNING 
ERDA task force on long-range ADP plans, 2:44664 (CONF- 
760934- 
DAVIS BESSE-2 REACTOR/REACTOR LICENSING 
FIND: Davis Besse Nuclear Power Station, Units 2 and 3, 2:43067 
(FIND-50500) 
DAVIS BESSE-3 REACTOR/REACTOR LICENSING 
FIND: Davis Besse Nuclear Power Station, Units 2 and 3, 2:43067 
(FIND-50500 
DECISION MAKING 
Decision theory applied to rare events, 2:44695 (NR-tr-003) 
DECISION TREE ANALYSIS/COMPUTER CALCULATIONS 
Research and development decision model incorporating utility 
theory and measurement of social values, 2:42689 
DECISION TREE ANALYSIS/STATISTICAL MODELS 
Research and development decision model incorporating utility 
theory and measurement of social values, 2:42689 
DEEP INELASTIC SCATTERING/GAUGE INVARIANCE 
Mass corrections in deep-inelastic scattering (Moment sum rules, 
higher-order corrections), 2:44293 
DEFORMED NUCLEI/ENERGY-LEVEL TRANSITIONS 
Absolute electromagnetic transition probabilities in odd deformed 
nuclei, 2:44390 
DEHYDROGENASES 
See also LACTATE DEHYDROGENASE 
DEHYDROGENASES/CHEMICAL REACTIONS 
Benzo[a]pyrenedione/benzol[a]pyrenediol oxidation-reduction 
couples and the generation of reactive reduced molecular 
oxygen (Clostridium kluyveri, bacteriophage T7), 2:44074 
DELAWARE/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
DELAWARE/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-S50: 
DELAY CIRCUITS 
Multichannel remotely programmable logic delay system, 2:43985 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Inelastic diffraction and charge exchange reactions (3 to 6 GeV/c, 
polarization, scattering amplitude, quark model, SU(3), 
asymmetries, interference), 2:44261 
Neutral-current neutrino production of A (1236), 2:44303 
pp interactions at 6 GeV/c in the 12 foot chamber with polarized 
beam (Asymmetries, mass and angular distributions, Deck 
effect), 2:44262 
DELTA-1236 RESONANCES/POLARIZATION 
Test of models from polarization experiments example: the rule AJ 
a 1/2* yields 1~ 3/2* (Octet to decuplet transition), 
DELTA-966 RESONANCES/PARTICLE PROPERTIES 
New results in meson spectroscopy (Review), 2:44275 
DEMULSIFICATION/SURFACTANTS 
Petroleum cracker (Patent), 2:42575 
DENATURATION (NUCLEIC ACID) 
See NUCLEIC ACID DENATURATION 
DENMARK/WIND POWER PLANTS 
Flying in the face of the wind, 2:42850 
DEOXYPENTOSE NUCLEIC ACID 


See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTURE NUCLEATE BOILING 
Definition and justification of Exxon Nuclear Company DNB 
correlation for PWR’s, 2:43310 (XN-75-48(NP)) 
DESALINATION/SURFACTANTS 
Structure of surfactants used for the removal of salt and other 
impurities from oil, 2:42576 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETERGENTS/REDUCTION 
Surface localization of sites of reduction of nitroxide spin-labeled 
molecules in mitochrondria, 2:44072 
DETONATION WAVES/VELOCITY 
Development and use of a continuous velocity-of-detonation 
sensor, 2:43979 (SAND-77-0177) 
DETONATORS 
Development and use of a continuous velocity-of-detonation 
sensor, 2:43979 (SAND-77-0177) 
DEUTERIUM/DISTRIBUTION 
wo — distribution profiles, 2:43783 (UCRL- 
DEUTERIUM/ISOTOPE EFFECTS 
Chain-length effects upon the interaction of remote functional 
groups. The low energy electron impact mass spectra of a,w- 
dialkoxyalkanes examined by ion cyclotron resonance 
spectroscopy, 2:43788 
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DEUTERIUM/KAPITZA RESISTANCE 
Thermal boundary resistance to solid helium, hydrogen, 
deuterium, and neon. II, 2:43726 
DEUTERIUM/LASER IMPLOSIONS 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2: 
DEUTERIUM/NUCLEAR REACTION ANALYSIS 
—— _ -isotope distribution profiles, 2:43783 (UCRL- 
52000-77 
DEUTERIUM /OXIDATION 
Chemical engineering research, 2:43795 (ORNL/TM-S5291) 
DEUTERIUM/THERMODYNAMIC PROPERTIES 
Hydrogen vapor pressures from 4 to 30 K: a review (67 
references), 2:43805 (UCRL-52226) 
DEUTERIUM/VAPOR PRESSURE 
Hydrogen vapor pressures from 4 to 30 K: a review (67 
nner 2:43805 (UCRL-52226) 
DEUTERIUM COMPOUNDS/CHEMICAL REACTION 
KINETICS 
Kinetics of symmetric proton transfer reactions in alcohols and 
amines by ion cyclotron resonance spectroscopy. Relaxation 
mechanisms for epithermal ion energy distributions, 2:43790 
DEUTERIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Neutron-scattering study of the ferroelectric phase transition in 
CsD2POu, 2:43772 
DEUTERIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Neutron-diffraction study of the 1:1 molecular complex of 7,7,8,8- 
tetracyanoquinodimethane with p-terphenyl, 2:43816 
DEUTERIUM TARGET/DEUTERON REACTIONS 
Kinematical ambiguities in scattering by deuteron (Matrix 
elements, energy parameter), 2:44364 
DEUTERIUM TARGET/PION REACTIONS 
Kinematical ambiguities in scattering by deuteron (Matrix 
elements, energy parameter), 2:44364 
DEUTERON REACTIONS/SCATTERING AMPLITUDES 
Kinematical ambiguities in scattering by deuteron (Matrix 
elements, energy parameter), 2:44364 
DEUTERON REACTIONS/STRIPPING 
Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 
sources at E/sub d/ = 40 MeV, 2:44372 (TID-27550) 
DEUTERONS/STRUCTURE FUNCTIONS 
Measurement of the magnetic structure function of the deuteron at 
q? = 1.0 (GeV/c)?, 2:44228 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Sharing the world’s natural resources: prospects for international 
cooperation, 2:43477 
DEVELOPING COUNTRIES/NUCLEAR POWER 
Possible criteria in deciding the strategy for the introduction of 
nuclear power in a developing country, 2:43095 (IAEA-162) 
DEXTRAN/CHROMATOGRAPHY 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIESEL ENGINES/DESIGN 
New built-in internal combustion engines in Hannover, 2:43617 
DIESEL ENGINES/EXHAUST GASES 
Unregulated emissions from diesels used in trucks and buses, 


2:43651 
DIESEL ENGINES/FIRE PREVENTION 
Research into making coal mining safer, 2:42519 
DIESEL ENGINES/FUEL CONSUMPTION 
—= of the effect of oil and coolant temperatures on diesel 
gine brake specific fuel consumption, 2:43620 
DIESEL ENGINES/FUEL INJECTION SYSTEMS 
New injection process that eliminates the voids in the high 
pressure pipe, 2:43616 
DIESEL ENGINES/FUEL SYSTEMS 
Process for conversion of heat energy into mechanical energy 
(Patent), 2:43654 
DIESEL ENGINES/LUBRICATING OILS 
Selection of oils for d-144 engines, 2:42588 
DIESEL ENGINES/MANUFACTURING 
Considerations in redesigning a gasoline engine into a diesel 
engine for nger car service, 2:43619 
DIESEL ENGINES/PERFORMANCE 
Performance simulation of 4-stroke cycle diesel engines, 2:43618 
DIESEL ENGINES/SERVICE LIFE 
Increasing the service life of medium-speed marine and 
locomotive diesels, 2:42589 
DIESEL ENGINES/TECHNOLOGY ASSESSMENT 
Small- and medium-power energy converters evolution, 2:43529 
DIESEL FUELS/PERFORMANCE TESTING 
Diesel fuel ay pein and engine performance, 2:43656 
DIESEL FUELS/PROCESS ING 
Chemical scheme and mathematical model of a hydrocracking/ 
hydroisomerization process for diesel fuel cuts, 2:42591 
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DIESEL FUELS/PRODUCTION 
Chemical scheme and mathematical model of a hydrocracking/ 
hydroisomerization process for diesel fuel cuts, 2:42591 
DIESEL FUELS/P CATION 
Utilization of ethanolamines for purification of the catalytic 
cracking reflux, 2:42586 
DIESEL FUELS/REFINING 
Potential passenger car demand for diesel fuel and refining 
implications, 2:43657 
DIFFERENTIAL EQUATIONS 
See also SCHROEDINGER ae TION 
DIFFERENTIAL EQUATIONS CAL SOLUTION 
Convergence of difference methods — diffusion 
problems in cylindrical symmetry, 2 
Software for ordinary differential equations (Overview of codes 
available), 2:44677 (SAND-77-0413C) 
Zeros and ~e of Pade approximants to e/sup z/, 2:44690 
DIFFRACTION MODELS/PROTON REACTIONS 
Elastic p-*He scatterin —_ 1 GeV, 2:44269 
DIGITAL SYSTEMS C CIRCUITS 
Structured co coe athe a digital logic design: the S-1 Design 
em 4682 wep ten sa 33) 
DIGITIZE RITHMS 
MAPEDIT been for automatic map digitization, 2:44691 
1,2-DIMETHOXYETHANE 
See DME 
1,2-DIMETHOXYMETHANE 
See METHYLAL 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DISASTERS 
See ACCIDENTS 
DISEASES 
See also NEOPLASMS 
RESPIRATORY SYSTEM DISEASES 
DISEASES/DATA ANALYSIS 
Analysis of disease incidence data from survival experiments, 
2:44675 (LA-6758-C) 
DISHWASHERS/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
development), 2:43573 (SAI-76-551-LJ) 
DISSOLVERS/DESIGN 
Electrolytic dissolver for plutonium metal, 2:42667 (ARH-2203) 
DISTRICT HEATING 
District heating systems based on nuclear heat generators, 2:43126 
Heat supply for large consumers by condensation nuclear power 
plants, 2:43125 
Nuclear district heating, 2:43121 — 3611) 
DISTRICT HEATING/CONTR 
Conditions of control of heat aan from power plants connected 
ae gaa municipal and industrial district heating networks, 
DISTRICT HEATING/FEASIBILITY STUDIES 
Potential for utilizing geothermal energy for s heating in re- 
constructed Sugar City, Idaho, 2:42839 (TREE-1016) 
DISTRICT HEAT NG/GAS TURBINES 
Gas — heating power station Wilmersdorf of the BEWAG, 
5 


2:434 
DISTRICT HEATING/OPERATION 
eo at a lower price with a high-temperature system, 
:4 
DISTRICT HEATING/OPTIMIZATION 
Investigations of the effect of users’ demands in temperature- 
controlled heat supply networks on optimum operating 
conditions of the heat-and-power plants, 2:43557 
DISTRICT HEATING/P IG 
Nuclear “72 strategy as part of overall energy strategy, 2:43094 
(IAEA-16, 
DISTRICT HEATING/REVIEWS 
Total energy and district heating, 2:42894 
DME 


(1,2-Dimethoxyethane.) 
DME/CHEMICAL REACTIONS 
Chain-length effects upon the interaction of remote functional 
groups. The low energy electron impact mass spectra of a,- 
dialkoxyalkanes examined by ion cyclotron resonance 
spectroscopy, 2:43788 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL REPAIR 
Distinctions of ultraviolet-induced injuries in E. coli B and E. coli 
B/sub S-'/ in medium containing chloramphenicol, 2:44095 
(ERDA-tr-266) 
Genetic determination of radioprotective effect of crysteamine on 
y-irradiated Escherichia coli cells, 2:44093 (ERDA-tr-266) 
Misrepair of overla = See med strand gaps as a possible 
mechanism for mutagenesis in uvr strains of 
Escherichia coli: a quae model for induced mutagenesis by 
misrepair (SOS repair) of closely spaced DNA lesions, 2: 44098 


DRILLING FLUIDS 


DNA/BIOSYNTHESIS 
Use of uracil and thymidine for deoxyuridine biosynthesis in the 
irradiated organism, 2:44125 (ERDA-tr-266) 
DNA/RADIOSENSITIVITY EFFECTS 
Investigation of effects of low molecular DNA on the genome of 
ose) cells of healthy and irradiated animals, 2:44124 (ERDA- 
tr- 

NA/STRAND BREAKS 
™’Benzolapyrenedione/benzolalpyrenedio oxidation-reduction 
couples and the generation of reactive reduced molecular 
oxygen (Clostridium kluyveri, bacteriophage T7), 2:44074 

Inhibition of template activity of irradiated DNA in the presence 
of antibodies to DNA, 2:44092 (ERDA-tr-266) 
Study of DNA repair and degradation in radiosensitive tissues of 
irradiated rats, 2:44111 (ERDA-tr-266) 
DNA REPLICATION/GENETIC CONTROL 
Binding and entry of DNA in bacterial transformation, 2:44067 
“ee 


See DEPARTURE NUCLEATE BOILING 
ATION/DATA PROCESSING 
Data Director editor user's manual, 2:44680 (UCID-17372) 
DODECANE/FILTRATION 
Cross-flow filtration with dynamically-formed membranes, 
2:43801 (ORNL/MIT-247) 
DOGS/RADIOSENSITIVITY 
Radioprotective effect of extract of intestinal mucosa, 2:44120 
(ERDA-tr-266) 
DOPPLER BROADENING/COMPUTER CODES 
Integrated system for production of neutronics and photonics 
calculational constants. Program SIGMA (Version 77-1): 
Doppler broaden evaluated cross sections in the Evaluated 
Nuclear Data File/Version B (ENDF/B) format, 2:44360 
(UCRL-50400(V ol. 17)(Pt.B)) 
DOSIMETRY/MATHEMATICAL MODELS 
Diffusion-type model of the global carbon cycle for the estimation 
of dose to the world population from releases of carbon-14 to 
the atmosphere, 2:44047 (ORNL-5269) 
DRELL MODEL/TRANSVERSE MOMENTUM 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
DRIFT INSTABILITY/HYBRID RESONANCE 
Excitation of drift waves by lower hybrid waves, 2:44553 (PPPL- 


1340) 
DRILL BITS 
See also DRILLING EQUIPMENT 
JT DRILLS 
DRILL BITS/MECHANICAL VIBRATIONS 
Physical characterization of the process of coal cutting by a bit 
with additional applied vibrations (6 refs.), 2:42432 
DRILL BITS/PERFORMANCE 
Effect of slippage on the energy of interaction between bit 
armament elements and the rock body, 2:42542 
Statistical study of the calculation of drilling speed in percussive 
drilling, 2:43861 (NP-tr-1969) 
DRILL BITS/VELOCITY 
Physical characterization of the process of coal cutting by a bit 
with additional applied vibrations (6 refs.), 2:42432 
DRILL BITS/WEAR 
Effect of clearance angle and wear of bit, and thrust affecting 
crooked boreholes. II. Study on deviation of borehole in deep 
boring, 2:42561 
DRILL PIPES/MECHANICAL VIBRATIONS 
Investigation of the possibility of application of the vibration 
effect to release a stalled string of pipes during drilling, 2:42544 
DRILL PIPES/PRESSURE DROP 
Investigation of the possibility of application of the vibration 
effect to release a stalled string of pipes during drilling, 2:42544 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 
DRILLING EQUIPMENT/FABRICATION 
Analysis of the custom design/fabrication/testing requirements for 
a large-hole drilling machine for use in an underground 
radioactive waste rey tory, 2:42721 (Y/OWI/SUB-4269/21) 
DRILLING EQUIPMENT/HYDRAULIC CONTROL DEVICES 
Experimental investigation of the dynamics of sinking drilling 
tools by a hydraulic hoist, 2:42543 
DRILLING EQUIPMENT/PERFORMANCE TESTING 
Analysis of the custom design/fabrication/testing requirements for 
a large-hole drilling machine for use in an underground 
radioactive waste r itory, 2:42721 (Y/OWI/SUB-4269/21) 
DRILLING EQUIPMENT/TRANSPORT 
Special mobile rescue unit can speed recovery, 2:42518 
D iG FLUIDS 
Circulating medium for borehole drilling in absorbing deposits, 
2:42545 





DRILLING FLUIDS/EVALUATION 


DRILLING FLUIDS/EVALUATION 
Addition of environmental safety criterion to design of drilling 
fluids, 2:42557 
DRILLING FLUIDS/FLOW RATE 
Heave compensated system for determining return mud flowrate 
aboard floating drilling vessels, 2:42559 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/MACHINE PARTS 
Determination of loads in rotating parts of drilling equipment, 
2:42553 
DRINKING WATER/CHEMICAL COMPOSITION 
Environmental studies (Identification of soluble organic water 
pollutants), 2:44048 (ORNL/TM-S5291) 
DRINKING WATER/RADIOACTIVITY 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Nuclear plant siting study. Volume II. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 
DUAL-PURPOSE POWER PLANTS/OPTIMIZATION 
Nuclear plant siting study. Volume II. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 
DUAL-PURPOSE POWER PLANTS/SITE SELECTION 
Nuclear plant siting study. Volume I. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43119 
(AD-A-030730) 
DUODENUM 
See SMALL INTESTINE 
DUST COLLECTORS/DESIGN 
Electrostatic dust separator, 2:44017 
DUSTS/CONTROL 
Automatically controlled spraying device on impact roller 
crushers underground, 2:42516 
Solvent Refined Coal (SRC) process. Quarterly technical progress 
report, April-June 1976, 2:42375 (FE-496-127) 
DUSTS/EXPLOSIONS 
Research into making coal mining safer, 2:42519 
DYE LASERS/EMISSION SPECTRA 
Shift of the emission frequency of a cw dye laser due to changes in 
pump intensity, 2:43875 
DYE LASERS/FREQUENCY CONTROL 
a with distributed feedback formed by diverging beams, 
2:43882 
Variable frequency sweeping of a dye laser, 2:43889 
DYES/SORPTION 
Possibility of revealing buist-hazardous structures in coals by the 
method of molecular probes (18 refs.), 2:42384 
DYSPROSIUM/ELECTRONIC STRUCTURE 
Structure of the spectra of characteristic energy losses of reflected 
ponte in Gd, Tb, Dy, and Ho (70 to 600 eV electrons), 
DYSPROSIUM ALLOYS/MAGNETOSTRICTION 
Sintering studies of rare-earth iron laves phase magnetostrictive 
compounds ((Dyo.7Tbo.s)Fe2), 2:43678 
DYSPROSIUM ALLOYS/SINTERING 
Sintering studies of rare-earth iron laves phase magnetostrictive 
compounds ((Dyo.7Tbo.s)Fe2), 2:43678 
DYSPROSIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Low temperature heat capacities and thermal properties of DyAl, 
ErAlk, and LuAlz (5-300°K), 2:43718 


E-1422 RESONANCES/PARTICLE PROPERTIES 
New results in meson spectroscopy (Review), 2:44275 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/OPACITY 
Analyses of atmospheric extinction data obtained by astronomers. 
I. A time-trend analysis of data with internal accidental errors 
obtained by four observatories, 2:44023 
Analyses of atmospheric extinction data obtained by astronomers. 
II. Seasonal variations in astronomical extinction, 2:44024 
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Analyses of atmospheric extinction data obtained by astronomers. 
III. Compilation of optical depths for 31 observatory sites, 
2:44025 


EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 
Diffusion of radioactive substances in the air, 2:42731 
EARTH CRUST/HYDROTHERMAL ALTERATION 
Hydrothermal processes in the Atlantic Ocean crust, 26°N, 
2:42808 
EARTHQUAKES/FORECASTING 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3134-10) 
Variations in radon-222 in soil and ground water at the Nevada 
Test Site, 2:44034 (LBL-5905) 
EARTHQUAKES/GROUND MOTION 
Mesh size criteria for soil amplification studies, 2:43322 
Statistical analyses of earthquake response spectra, 2:43330 
EARTHQUAKES/RESPONSE FUNCTIONS 
Floor response spectra for multi-degree-of-freedom systems by 
Fourier transform, 2:43355 
Proposed guidelines for synthetic accelerogram generation 
methods, 2:43362 
Vertical design response spectra for rock sites, 2:43353 
EBR-2 REACTOR/FUEL ELEMENTS 
Calculated burnups and fluences for experimental fuel elements 
irradiated in EBR-II runs 5-55B, 2:42994 (ANL-76-89) 
Data and analysis for the EBR-II core-performance checkout of 
Mark-II fuel, 2:42997 (ANL/EBR-098) 
EBR-2 REACTOR/REACTOR COMPONENTS 
Investigations of materials compatibility relevant to the EBR-II 
system, FY 1976, 2:43210 (ANL-76-97) 
EBR-2 REACTOR/REACTOR MAINTENANCE 
EBR-II: ten years later, 2:43231 
EBR-2 REACTOR/REACTOR MATERIALS 
Investigations of materials compatibility relevant to the EBR-II 
system, FY 1976, 2:43210 (ANL-76-97) 
EBR-2 REACTOR/SHROUDS 
Dynamic response of EBR-II ducts to pressure pulses, 2:43044 


(Emergency core cooling system.) 
ECCS/PERFORMANCE 
Supplementary information related to the Exxon Nuclear 
Company WREM-based NJP-BWR ECCS evaluation model 
and application to the Oyster Creek plant, 2:43416 (XN-77- 
55(Rev.2)(Suppl.2)) 
ECCS/PERFORMANCE TESTING 
LOFT power ascension series L2. Appendix B to LOFT EOS 
Volume 1. Revision 0, 2:43307 (TID-27594) 
ECOLOGY/VARIATIONS 
Postulated weather modification effects of large energy releases, 
2:44062 (BNWL-2162) 
ECONOMETRICS/TIME DEPENDENCE 
Structural descriptions of alternative energy futures, 2:43493 
(COO-2865-7) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
COMMERCIALIZATION 
ECONOMIC DEVELOPMENT/POWER DEMAND 
Electric energy usage and regional economic development. Final 
report, 2:43462 (PB-257544) 
ECONOMIC DEVELOPMENT/REGIONAL ANALYSIS 
Electric energy usage and regional economic development. Final 
report, 2:43462 (PB-257544) 
ECONOMICS 
See also ECONOMETRICS 
Hotelling’s economics of exhaustible resources, 2:43471 
ECONOMIZERS/PERFORMANCE 
Technico-economic indices of membrane checkered and corridor- 
type pipe bundles, 2:42891 
ECR HEATING 
Theory of parametric cyclotron resonance, 2:44485 
EDWIN I. HATCH-1 REACTOR 
See HATCH-1 REACTOR 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/CHRONIC IRRADIATION 
Low level chronic irradiation of salmon. Annual progress report 
(Effects of external y irradiation as eggs on survival and 
population dynamics), 2:44109 (RLO-2225-T2-8) 
EGGS/LOW DOSE IRRADIATION 
Low level chronic irradiation of salmon. Annual progress report 
(Effects of external y irradiation as eggs on survival and 
population dynamics), 2:44109 (RLO-2225-T2-8) 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
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EHD GENERATORS/CHARGE TRANSPORT 
Effect of water droplet charging for electrogasdynamic 
generation, 2:43549 
EHD GENERATORS/EFFICIENCY 
Effect of water droplet charging for electrogasdynamic 
generation, 2:43549 
EHF RADIATION 
See MICROWAVE.RADIATION 
EHV AC SYSTEMS 
Use of a neutral-point reactor for single-pole reclosing on ehv 
lines, 2:42914 
EHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Mathematical modeling of the information part of differential- 
phase pee frequency protection of 330-500 kv electric power 
lines, 2:42909 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELECTRIC ARCS/GAS FLOW 
Thermo-gasdynamical and electrical behavior of the wall and 
vortex-stabilized arc, 2:44203 (N-76-27048) 
ELECTRIC ARCS/SWITCHING CIRCUITS 
Pulse line with fast switch for high current arc plasma source, 
2:44619 
ELECTRIC CONDUCTIVITY 
See also SUPERCONDUCTIVITY 
ELECTRIC CONDUCTIVITY/ONE-DIMENSIONAL 
CALCULATIONS 
Effect on impurities of one-dimensional hopping conductivity: 
Saturation of current, 2:44422 
ELECTRIC DISCHARGES 
See «'so ELECTRIC ARCS 
ELECTRIC DISCHARGES/CHARGE EXCHANGE 
Production and confinement of negative ions in low pressure 
hydrogen discharge, 2:44507 (FRNC-TH-672) 
ELECTRIC DISCHARGES/ENERGY SPECTRA 
Electron energy distribution in a high pressure gas discharge 
sustained by a high current electron beam, 2:44509 (UPTEC- 
7669 


66' 
ELECTRIC DISCHARGES/PLASMA WAVES 
rf oscillations of a plasma in crossed E x H fields, 2:44570 
ELECTRIC FURNACES/THERMAL ENERGY STORAGE 
oa or (P; 356 
torage heater (Patent), 2:43569 
ELECTRIC POWER 


See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
Sydkraft and nuclear power, 2:42923 
ELECTRIC POWER/AVAILABILITY 
Factors affecting the electric power supply: 1980-1985. Executive 
summary and recommendations, 2:4 
Factors affecting the electric power supply: 1980-85, 2:43523 
ELECTRIC POWER/CHARGES 
Experiences in designing an electrical pricing experiment, 2:43517 
(LA-6758-C) 
Optimal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
Typical electric bills 1976, 2:43521 
Why do the rates for electricity increase, 2:42895 
ELECTRIC POWER/CONSUMPTION RATES 
Typical electric bills 1976, 2:43521 
ELECTRIC POWER/DEMAND FACTORS 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
ELECTRIC POWER/ENERGY CONSERVATION 
Bonneville Power Administration electric energy conservation 
study. Final Le cay hm 2:43518 (PB-256766) 
ELECTRIC POWER/FINANCING 
Financial implications of retrospective premium assessments on 
electric utilities. Technical eo eet 2 2:43520 (PB-257657) 
ELECTRIC POWER/FOREC 
Factors affecting the electric power su Ply: 1980-1985. Executive 
summary and recommendations, 2:43522 


Factors affecting the electric power supply: 1980-85, 2:43523 
ELECTRIC UTILITIES 


See PUBLIC UTILITIES 
ELECTRICAL SURVEYS/COMPUTER CODES 


Resitivity modeling for arbitrarily shaped two dimensional 
structures. Part II. User's guide to the FORTRAN algorithm 
RESIS2D, 2:42813 (LBL-5283) 

ELECTRICAL SURVEYS/MATHEMATICAL MODELS 

Resistivity modeling for arbitrarily shaped two dimensional 
structures. Part I. Theoretical formulation, 2:42812 (LBL-5223) 

Resitivity modeling for arbitrarily shaped two dimensional 
structures. Part II. User’s guide to the FORTRAN algorithm 


RESIS2D, 2:42813 (LBL-5283) 
C-POWERED VEHICLES/ELECTRIC 
CONTROLLERS 
Modern drive systems in suburban traffic, 2:43626 


ELECTRON SOURCES/DESIGN 


ELECTRIC-POWERED VEHICLES/ENERGY STORAGE 
SYSTEMS 


= for fast charging of = eumeeec: rechargeable energy 
torage system (Patent), 2:436 
ELECT RIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
Modular electrical energy storage device (Patent), 2:43449 
ELECTRIC-POWERED VEHICLES/LITHIUM-WATER-AIR 
BATTERIES 
Summary of the lithium-air battery research program, 2:43445 
(UCID-17425) 
ELECTRIC-POWERED VEHICLES/NICKEL-ZINC 
BATTERIES 
Design and cost study of nickel-zinc batteries for electric vehicle. 
Final report, 2:43441 (ANL-K-76-3541-1) 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Introduction to the ERDA electric and hybrid vehicle 
demonstration project, 2:43625 (ERHQ-0008) 
ELECTRODES/POLARIZATION 
Electrode polarization studies in hot corrosion systems. Progress 
report, June 1, 1976-May 31, 1977, 2:43730 (COO-2960-1) 
ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 
ELECTRODYNAMICS/GAUGE INVARIANCE 
Dynamically broken gauge model without fundamental scalar 
fields, 2:44342 (COO-3130TA-335) 
OHYDRODYNAMIC GENERATORS 
See EHD GENERATORS 
ELECTROHYDRODYNAMICS/INCOMPRESSIBLE FLOW 
a flow modulator, 2:43855 
ELECTROKINETICS 


See ELECTRODYNAMICS 
ELECTROLYTIC CELLS/ELECTRODES 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions, 2:43727 (BNL-22275) 
ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/RENORMALIZATION 
Stress-tensor trace anomaly in a gravitational metric: General 
theory, Maxwell field, 2:44351 
ELECTROMAGNETIC INTERACTIONS 
See also LEPTON-HADRON INTERACTIONS 
ELECTROMAGNETIC INTERACTIONS/UNIFIED GAUGE 
MODELS 
SU(3) x U(1) gauge theory of the weak and electromagnetic 
interactions, 2:44334 
ELECTROMAGNETIC PULSES 
Review summaries of PEM notes published from October 1975 
through March 1977, 2:43976 (PEM-60) 
ELECTROMETALLURGY/ENERGY CONSUMPTION 
— considerations in electrohydrometallurgy, 2:43586 (IS-M- 
8 


ELECTRON BEAMS/BEAM NEUTRALIZATION 
Charge neutralization in a relativistic electron beam, 2:43943 
ELECTRON BEAMS/ENERGY ABSORPTION 
Magnetic-field-induced enhancement of relativistic-electron-beam 
energy deposition, 2:44492 
ELECTRON BEAMS/RESEARCH PROGRAMS 
Particle beam fusion research, 2:44640 
ELECTRON eee H 
See ECR HEATIN 
ELECTRON DETECTION/SUPERCONDUCT ING COLLOID 
DETECTORS 
Superheated su epeeneueing suspension as transition radiation 
detector, 2:439 
ELECTRON PLASMA WAVES/DAMPING 
Investigation of the transparency of the wave barrier to electron 
plasma waves in a magnetoactive plasma, 2:44561 
ELECT RON PLASMA WAVES/LANDAU DAMPING 
Nonlinear Landau effect in the case of an ‘electron plasma’ wave 
spectrum, 2:44551 (EUR-CEA-FC-869) 
ELECTRON PLASMA WAVES/LANGMUIR FREQUENCY 
Solitons, cavitons and strong Langmuir plasma turbulence, 
44556 


ELECTRON PLASMA WAVES/TURBULENCE 
Solitons, cavitons and strong Langmuir plasma turbulence, 
44556 


ELECTRON PLASMA WAVES/WAVE PROPAGATION 
Nonlinear evolution of electrostatic wave packet in a plasma, 
2:44579 
ELECTRON SOURCES 
—. fundamentals of diodes with powerful electron beams, 


ELECTR RON SOURCES/DESIGN 
High intensity polarized electron source for the Stanford Linear 
Accelerator, 2:43954 
Proto II description, 2:44630 (SAND-76-5964) 





ELECTRON SOURCES/FOCUSING 


ELECTRON SOURCES/FOCUSING 
Determination of electron beam characteristics in strong pinches, 
2:44631 (SAND-77-0496) 
ELECTRON SOURCES/OPERATION 
Peggy, the SLAC polarized electron source, 2:43953 
ELECTRON SOURCES/PINCH EFFECT 
Determination of electron beam characteristics in strong pinches, 
2:44631 (SAND-77-0496) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Scattering of electrons by inert gas atoms with ejection of one or 
two electrons from the outer shell (4 keV, differential cross 
sections, oscillator strengths), 2:44195 
ELECTRON-DEUTERON I RACTIONS/ELASTIC 
SCATTERING 
Measurement of the magnetic structure function of the deuteron at 
q? = 1.0 (GeV/c)?, 2:44228 
ELECTRON-DEUTERON INTERACTIONS/P INVARIANCE 
Search for parity violation in the inelastic scattering of polarized 
electrons from deuterium at 19.4 GeV, 2:44339 
ELECTRONIC CIRCUITS 
See also DELAY CIRCUITS 
INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/RADIATION HARDENING 
Review summaries of PEM notes published from October 1975 
through March 1977, 2:43976 (PEM-60) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/PERFORMANCE TESTING 
Evaluation of speech processing systems. Evaluation of 
electronic/active hearing protectors for use in underground 
coal mines. Final report, 2:42430 (PB-256786) 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 
Review summaries of PEM notes published from October 1975 
through March 1977, 2:43976 (PEM-60) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic scattering of polarized electrons: a dissident view 
(Cross sections, structure functions), 2:44290 
ELECTRON-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Longitudinal-transverse separation for inclusive electroproduction 
of pions and protons, 2:44227 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Charmed-meson lifetime ratios and production in e* -e~ collisions, 
2:44296 
Jet structure in strong and electromagnetic multihadron 
production (Partonic jet structure and dimensions), 2:44288 
Short psion tour (Review), 2:44289 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Effect of beam polarization on two-photon processes, 2:44295 
Inclusive particle production in e* e- interactions at 3.8 and 4.8 
GeV. Technical report No. 77-040 (Cross sections, Feynman 
and Bjorken scaling), 2:44218 (ORO-2504-252) 
di spectra from psi (3095) and psi’ (3684) decays, 
2:44 
ELECTRON-POSITRON INTERACTIONS/POLARIZATION 
Effect of beam polarization on two-photon processes, 2:44295 
ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
High energy scattering of polarized electrons from polarized 
protons (Asymmeiries, quark-parton models, differential cross 
sections), 2:44219 
ELECTRON-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
High energy scattering of polarized electrons from polarized 
protons (Asymmetries, quark-parton models, differential cross 
sections), 2:44219 
ELECTRON-PROTON INTERACTIONS/ 
ELECTROPRODUCTION 
Test of the quark parton model with data from electroproduction 
of pions, 2:44299 
ELECTRONS/MAGNETIC MOMENTS 
G-2 — past evolution and future prospects (Review), 


Radiative effects in the field of an electromagnetic wave with 
allowance for the action of a stationary magnetic field (Fine 
structure constant, corrections), 2:44349 

ELECTRONS/MASS 

Quantum electrodynamics at short distances (Review, 

divergences, superconducting-type solution, gravitation, 
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correspondence principle, electron self-energy, charged-particle 
model), 2:44346 
ELECTRONS/MASS FORMULAE 
Radiative effects in the field of an electromagnetic wave with 
allowance for the action of a stationary magnetic field (Fine 
structure constant, corrections), 2:44349 
ELECTRONS/PAIR PRODUCTION 
Radiative effects in the field of an electromagnetic wave with 
allowance for the action of a stationary magnetic field (Fine 
structure constant, corrections), 2:44349 
ELECTRONS/REFLECTION 
Structure of the spectra of characteristic energy losses of reflected 
electrons in Gd, Tb, Dy, and Ho (70 to 600 eV electrons), 
2:43717 
ELECTROPLATING/LIQUID WASTES 
Removal and recovery of cyanide and zinc from electroplating 
wastes by solvent extraction, 2:43792 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Electrostatic dust separator, 2:44017 
ELECTROSTATIC PRECIPITATORS/RESEARCH 
PROGRAMS 
Enhanced filtration: progress report, July-September 1976 
(Electrostatic prefilters to aid HEPA filters), 2:43851 (UCID- 
16949-76-3) 
ELECTROWINNING 
See ELECTROMETALLURGY 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 
PHOTONS 
ELEMENTARY PARTICLES/CLASSICAL MECHANICS 
Characterization of particle states in relativistic classical quantum 
theory, 2:44285 (ORO-3992-298) 
ELEMENTARY PARTICLES/MAGNETIC PROPERTIES 
—— layered structure of elementary particles (Gravitation), 


ELEMENTARY PARTICLES/PARTICLE STRUCTURE 
ae 4 layered structure of elementary particles (Gravitation), 
2:4428 


ELEMENTARY PARTICLES/QUANTUM FIELD THEORY 
New particle solution in aesthetic field theory, 2:44344 
ELEMENTARY PARTICLES/QUANTUM MECHANICS 
Characterization of particle states in relativistic classical quantum 
theory, 2:44285 (ORO-3992-298) 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
Chromosomal aberrations in fish embryos induced by chronic 
radiation, 2:44115 (ERDA-tr-266) 
EMBRYOS/TEMPERATURE DEPENDENCE 
Fundamental cryobiology of mouse ova and embryos, 2:44077 
(CONF-770119-1) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY RODS 
See SCRAM RODS 
EMERGENCY SHUTDOWN 
See SCRAM 
EMP 
See ELECTROMAGNETIC PULSES 
EMULSIONS/PHASE STUDIES 
Emulgator properties of block-copolymers. Characterization and 
— of oil/water- and water/oil emulsions, 2:43820 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/INFORMATION 
Energy atlas: a who’s who resource to information, 2:43454 
ENERGY/MANUALS 
Energy atlas: a who's who resource to information, 2:43454 
ENERGY ACCOUNTING/AGRICULTURE 
Economic performance and energy intensiveness on organic and 
— farms in the Corn Belt: a preliminary comparison, 
ENERGY ACCOUNTING/CHEMICAL INDUSTRY 
Energy, production costs, and investments, 2:43466 
ENERGY ACCOUNTING/ENERGY CONSERVATION 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
ENERGY ACCOUNTING/HOUSES 
cone costs of house construction: a reply, 2:43581 
ENERGY ACCOUNTING/POWER GENERATION 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
ENERGY ACCOUNTING/TIME DEPENDENCE 
Structural descriptions of alternative energy futures, 2:43493 
(COO-2865-7) 
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ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Comparative energy prices: an analysis of energy prices in New 
England in com b org with those of other regions, 2:43465 
Energy in Massachusetts: an u » of energy activities and 
policies in the Commonwealth, 2:43496 
a y Crip 283) for the West: “general session. Volume III, 
ERDA from the + perspective, 2:43502 
rr thermal energy storage: Working Group A, 


Low-temperature thermal energy storage: Working Group B, 
2.43438 


Renewable resources for industrial materials (Reference Materials 
System; substitution), 2:43475 (PB-257357) 
Voluntary er energy conservation. An update of progress 
report 4 
ENERGY CONSERKVATION/CHEMICAL INDUSTRY 
Improvements in energy efficiency of industrial electrochemical 
rocesses. Final report, 2:43487 (ANL/OEPM-77-2) 
ENERGY CONSERVATION/DATA COMPILATION 
Transportation ce AS conservation data book: Supplement III, 
2:43490 (ORNL-5S 
ENERGY CONSERV A TION/ELECTRIC POWER 
Bonneville Power Administration electric energy conservation 
study. Final report, 2:43518 (PB-256766) 
—— analysis of electricity supply and energy conservation 
options, 2:43525 
ENERGY CONSERVATION/ENERGY ACCOUNTING 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 
Final assessment of the environmental impacts of the state onary 
conservation program. (Public Law 94-163, Title III, 4 rth 
Energy Policy and Conservation Act), 2:43472 — 
ENERG CONSERVATION/LIFE-CY CLE COST 
Life cycle costing emphasizing energy conservation: guidelines for 
investment analysis, 2:43489 (ERDA-76/130(Rev.)) 
ENERGY CONSERVATION/MANAGEMENT 
aw management for hospitals, 2:43488 (DHEW(HRA)- 
77-613) 
ENERGY CONSERVATION/METAL INDUSTRY 
Improvements in energy efficiency of industrial electrochemical 
rocesses. Final — 2:43487 (ANL/OEPM-77-2) 
ENERGY CONSERVATION/PLANNING 
Montana Energy Conversion Plan. Draft final report, 2:43491 
ENERGY CONSUMPTION/EFFICIENCY 
Improvements in energy efficiency of industrial electrochemical 
processes. Final report, 2:43487 (ANL/OEPM-77-2) 
Voluntary industrial energy conservation. An update of progress 
report 4, 2:43492 
ENERGY CONSUMPTION/ENERGY CONSERVATION 
Improvements in energy efficiency of industrial electrochemical 
rocesses. Final report, 2:43487 (ANL/OEPM-77-2) 
ENERGY CONSUMPTION/GLOBAL ASPECTS 
Toward a better understanding of energy consumption. I. The 
distribution of per capita energy consumption in the world, 


2:43526 
ENERGY CONSUMPTION/MANAGEMENT 
TO management for hospitals, 2:43488 (DHEW(HRA)- 
ENERGY CONSUMPTION/MATHEMATICAL MODELS 
timal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
ENERGY CONSUMPTION/MECHANICAL EFFICIENCY 
Energy utilization efficiency by and for human beings, 2:43527 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 
Toward a better understanding of energy consumption. I. The 
distribution of per capita energy consumption in the world, 


2:43526 
ENERGY CONSUMPTION/THERMAL EFFICIENCY 
med utilization efficiency by and for human beings, 2:43527 
ENERGY DEMAND/FORECASTING 


Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 

Optimization model of energy related economic development in 
the Upper Colorado River Basin under conditions of water and 
energy resource scarcity, 2:43458 (LA-6732-T) 

Structural descriptions of alternative energy futures, 2:43493 

2865- 
ENERGY DEMAND/GLOBAL ASPECTS 

Toward a better understanding of energy consumption. I. The 
— of per capita energy consumption in the world, 


2: 
ENERGY DEMAND/SOCIO-ECONOMIC FACTORS 
Toward a better understanding of energy consumption. I. The 
en of per capita energy consumption in the world, 
2:43526 


ENERGY SOURCES/ENERGY MODELS 


ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY EXTENSION SERVICE/RECOMMENDATIONS 
New ways to bring technology to the marketplace (Basics for 
- we Bhp Extension Service), 2:43468 
ENERGY Mi 


Energy analysis of electricity supply and energy conservation 
options, 2:43525 

Structural ae of alternative energy futures, 2:43493 
(COO-2865-7) 

World - sven energy model, 2:43515 

ENERGY MODELS/E ENERGY § SHORTAGES 
Linear programming model with shortage costs for energy 
lanning and allocation, 2:43497 
ENERGY MODELS/SOCIO-ECONOMIC FACTORS 

Linear programming model with shortage costs for energy 

planning and allocation, 2:43497 
ENERGY PARKS/COST BENEFIT ANALYSIS 

Postulated weather modification effects of large energy releases, 
2:44062 (BNWL-2162) 

ENERGY PARKS/ENVIRONMENTAL EFFECTS 

Postulated weather modification effects of large energy releases, 
2:44062 (BNWL-2162) 

ENERGY POLICY 

1976 national energy outlook. Executive summary, 2:43494 (FEA/ 
N-76/100) 

Energy: where we'll be by the year 2000, 2:43499 

Energy Technologies for the West: energy and jobs. Workshop 
held in San Francisco, California, 22 September 1976, 2:43463 
(TID-27477) 

Final assessment of the environmental impacts of the state energy 
conservation program. (Public Law 94-163, Title III, part C 
Energy Policy and Conservation Act), 2:43472 (PB-246044 

Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:43498 

ENERGY POLICY/ECONOMIC IMPACT 
Report to Congress on the economic impact of energy actions. 
miannual report, 2:43460 (PB-256 684) 
World petroleum energy model, 2:43515 
ENERGY POLICY/ENERGY MODELS 

Structural descriptions of alternative energy futures, 2:43493 
(COO-2865-7) 

ENERGY POLICY AND CONSERVATION ACT 

Final assessment of the environmental impacts of the state energy 
conservation program. (Public Law 94-163, Title III, part C 
Energy Policy and Conservation Act), 2:43472 (PB-256044) 

ENERGY SHORTAGES/COST 
Linear programming model with shortage costs for energy 
planning and allocation, 2:43497 
ENERGY SHORTAGES/EMERGENCY PLAN 
Energy shortage Contingency Plan, 2:43495 (NP-21863) 
ENERGY SHORTAGES/GLOBAL ASPECTS 

Parametric studies of applications of controlled thermonuclear 

reactor fusion energy for food production, 2:43486 
ENERGY SHORTAGES/PLANNING 

Linear programming model with shortage costs for energy 

planning and allocation, 2:43497 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Optimization model of energy related economic development in 
the Upper Colorado River Basin under conditions of water and 
energy resource scarcity, 2:43458 (LA-6732-T) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy by ae oo for the West: general session. Volume III, 

2.49464 (TID-2748 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Energy Technologies for the West: general session. Volume III, 
2:4 (TID-27483) 

ENERGY SOURCES 
See also NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 

Renewable resources for industrial materials (Reference Materials 

System; substitution), 2:43475 (PB-257357) 
ENERGY SOURCES/ meetings 

Circum-Pacific energy and mineral resources (Papers from August 

1974 Honolulu meeting), 2:43476 
ENERGY SOURCES/CHARGES 

Fuel and energy price forecasts. Volume II. Schedules (For U.S. 

for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
ENERGY SOURCES/COMMERCIALIZATION 

Energy Technologies for the West: commercializing new 
technologies-how to move from the laboratory to the 
marketplace. Workshop held in San Francisco, California, 21 
September 1976, 2:43480 (TID-27443) 

ENERGY SOURCES/ENERGY MODELS 

World petroleum energy model, 2:43515 





ENERGY SOURCES/ENVIRONMENTAL IMPACTS 


ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 
ENERGY SOURCES/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
ENERGY SOURCES/FORECASTING 
1976 national energy outlook. Executive summary, 2:43494 (FEA/ 
N-76/100) 
Energy: where we'll be by the year 2000, 2:43499 
ENERGY SOURCES/HEALTH HAZARDS 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285 
ENERGY SOURCES/INFORMATION 
Energy atlas: a who's who resource to information, 2:43454 
ENERGY SOURCES/RESEARCH PROGRAM: 
Integrated environmental analysis and the development of new 
energy ——_* 2:44061 (BNL-22676) 
ENERGY STORAGE 
See also FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
Heat transfer and thermal energy transport: Working Group C, 


2:43439 
ENERGY STORAGE/COMPRESSED AIR 
Huntorf compressed air storage scheme, 2:43424 
ENERGY STORAGE/ECONOMIC IMPACT 
Impact of TES on energy structures: Working Group D, 2:43440 
ENERGY STORAGE/ECONOMICS 
a rrr thermal energy storage: Working Group A, 
2:43437 
Low-temperature thermal energy storage: Working Group B, 
2:43438 
ENERGY STORAGE/ENVIRONMENTAL IMPACTS 
Impact of TES on energy structures: Working Group D, 2:43440 
ENERGY STORAGE/IMPLEMENTATION 
Impact of TES on energy structures: Working Group D, 2:43440 
ENERGY STORAGE/MATERIALS 
Research leading to the production and early use of numeric data 
banks of material properties and system analyses. Quarterly 
7 report, July-September 1976, 2:43762 (UCRL-50038- 
76- 


ENERGY STORAGE/REVIEWS 
Thermal energy and its storage, 2:43436 
ENERGY STORAGE/SOCIAL IMPACT 
Impact of TES on energy structures: Working Group D, 2:43440 
ENERGY STORAGE SYSTEMS/DESIGN 
Equipment for fast charging of an electrically rechargeable energy 
storage system (Patent), 2:43627 
ENERGY SUPPLIES/CHARGES 
1976 national energy outlook. Executive summary, 2:43494 (FEA/ 
N-76/100) 
ENERGY SUPPLIES/COST 
Comparative energy prices: an analysis of energy prices in New 
England in comparison with those of other regions, 2:43465 
ENERGY SUPPLIES/FORECASTING 
Availability of potential coal supply through 1985 by quality 
characteristics (Low-sulfur coal), 2:43505 (PB-256 680) 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
ENERGY SUPPLIES/GLOBAL ASPECTS 
Fossil/hydrogen energy mix and population control (Book 
chapter), 2:42765 
ENERGY SUPPLIES/LEGISLATION 
1976 national energy outlook. Executive summary, 2:43494 (FEA/ 
N-76/100) 
ENERGY SUPPLIES/PLANNING 
Linear programming model with shortage costs for energy 
planning and allocation, 2:43497 
United States visit, 2:43453 (NP-21763) 
ENERGY SUPPLIES/REGIONAL ANALYSIS 
Comparative energy prices: an analysis of energy prices in New 
England in comparison with those of other regions, 2:43465 
ENERGY SUPPLIES/RESEARCH PROGRAMS 
Rationale for energy research and development programme, 
2:43479 (NP-21749) 
ENERGY TRANSFER/MEETINGS 
Michael Kasha symposium on energy transfer in organic, 
inorganic, and biological systems. Abstracts, 2:43796 (CONF- 
760154-(Absts.)) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
— = and thermal energy transport: Working Group C, 
434 
ENGINEERING/RESEARCH PROGRAMS 
E pong quarterly report, June 1-August 31, 1976, 2:43834 (LA- 
-PR) 
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Experimental Engineering Section semiannual progress report 
(excluding reactor programs), March 1, 1975-August 31, 1975, 
2:43782 (ORNL/TM-5291) 

Mechanical Engineering Department. Quarterly report, October- 
December 1976, 2:43853 (UCRL-50016-76-4) 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/ECONOMICS 

Study analyzes effect of oil price on enhanced recovery’s future 

role, 2:42566 
ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENTOMOLOGY 

See INSECTS 
ENVIRONMENT/MONITORING 

Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 


5291) 
ENVIRONMENT/RESEARCH PROGRAMS 
Federal interagency energy/environment research and 
development program: status report II, 2:43473 (PB-257129) 
ENVIRONMENTAL IMPACT STATEMENTS 
Environmental law: case notes (Various requirements, especially 
with regard to timing of preparation, are reviewed in the light 
of court decisions), 2:42523 
ENVIRONMENTAL IMPACTS/CONTROL 
Research problems and issues in the application of land use 
controls to environmental protection, 2:44057 (ANL-72-XX-5) 
ENVIRONMENTAL IMPACTS/RESEARCH PROGRAMS 
Integrated environmental analysis and the development of new 
energy technologies, 2:44061 (BNL-22676) 
NVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
Federal interagency energy/environment research and 
development program: status report II, 2:43473 (PB-257129) 
ENZYMES 
See also ALKALINE PHOSPHATASE 
ATP-ASE 
CHOLINESTERASE 
DEHYDROGENASES 
LACTATE DEHYDROGENASE 
LIPASES 
OXIDOREDUCTASES 
PHOSPHOTRANSFERASES 
TRANSFERASES 
ENZYMES/STABILIZATION 
Bioengineering research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
> process streams), 2:44068 (ORNL/TM-5291) 
EPA 
m ENVIRONMENTAL PROTECTION AGENCY 
‘A 


See ENERGY POLICY AND CONSERVATION ACT 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/MAGNETOHYDRODYNAMICS 
Meeeirarnle fad. 24 —" in a straight magnetic 
rupole field, 2:44529 
EQUILIBRIUM PLASMA/QUADRUPOLAR 
CONFIGURATIONS 
Magnetohydrodynamic equilibria in a straight magnetic 
oe field, 2:44529 
EQUIPME 
See also DRILLING EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
EQUIPMENT/DESIGN 
Experimental determination of effective viscosity of fluidized beds 
by falling-ball method, 2:42572 
EQUIPMENT/MAINTENANCE 
Essentials of a maintenance management system, 2:43836 
EQUIPMENT INTERFACES 
LSI-11 microprocessor provides a convenient interface between a 
Dunegan 920 distribution analyzer and a DCC D112 
minicomputer, 2:43905 (UCRL-50025-77-1) 
EQUIVALENCE PRINCIPLE 
Exchange currents in nuclei, threshold pion photoproduction from 
nucleons, and the equivalence theorem, 2:44292 
ERBIUM/FORM FACTORS 
Magnetic form factors of rare earth ions, 2:44183 (IS-T-729) 
ERBIUM/MAGNETIC SUSCEPTIBILITY 
Anisotropic magnetic susceptibility of erbium and ytterbium in 
zircon, ZrSiO, (4-300°K), 2:43810 
ERBIUM 158/ENERGY-LEVEL TRANSITIONS 
Second discontinuity in the yrast levels of *Er, 2:44392 
ERBIUM 158/HIGH SPIN STATES 
Second discontinuity in the yrast levels of *Er, 2:44392 
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ee ee PROPERTIES {DyAk 
w temperature heat ties thermal properties o' Ak, 
ErAk, and LuAlz (5-300°K), 2:43718 7 
IUM OXIDES/CHEMICAL PREPARATION 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Genetic determination of radioprotective effect of crysteamine on 
-irradiated Escherichia coli cells, 2:44093 (ERDA-tr-266) 
ESCHERICHIA COLI/MUTAGENESIS 
Misrepair of overlapping daughter strand gaps as a possible 
mechanism for induced mutagenesis in uvr strains of 
oo coli: a general model for induced mutagenesis by 
ir (SOS repair) of os DNA lesions, 2: 44098 
ESCHER CHIA COLI/RADI 
Comparative sensitivity of vibrio and E. coli cells to ultraviolet 
and ionizing radiation, 2:44096 ca 66) 
ESCHERICHIA COLI/SURVIVAL TIME 
Distinctions of ultraviolet-induced injuries in E. coli B and E. coli 
B/sub S-'/ in medium containing chloramphenicol, 2:44095 
(ERDA-tr-266) 
ESTUARIES/ECOLOG 
Ecology of eelgrass, - marina (L.), fish communities. I. 
Structural analysis, 2:44044 
ARINE ECOSY 


STEMS 
See AQUATIC ECOSYSTEMS 
ETHANE/RECOVERY 
Comparison of externally-refi oo and expander processes for 


high ethane recovery, 2:42612 
OL/CHEMIC REACTION KINETICS 


Kinetics of symmetric proton transfer reactions in alcohols and 
amines by ion cyclotron resonance spectroscopy. Relaxation 
mechanisms for epithermal ion energy distributions, 2:43790 
ERS 


See also DME 
METHYLAL 
MEXAMINE 
ETHERS/CHEMICAL REACTIONS 
Chain-length effects upon the interaction of remote functional 
groups. The low energy electron impact mass spectra of a,a- 
ese dae examined by ion cyclotron resonance 
troscopy, 2:43788 
ETH RS/SOLVENT PROPERTIES 
Comparative characteristics of alcohol-benzene and ether extracts 
of kuckersite kerogen, 2:42642 


See ACETYLENE 
ETHYLENE/CHEMICAL REACTION YIELD 
Effect of —- conditions and type of materials used on the 
gh of ethylene and postpyrolitic oil, 2:42769 
ETHYLENE/FLAMES 
Measurement of the flammability limits in autoclaves: effect of the 


- me fy 23 am 


Measurement of the flammability limits in autoclaves: effect of the 
igniter position, 2:42767 
E LENE/PRODUCTION 
U ing natural gas to ammonia and ethylene, 2:42613 


See ACETYLENE 
EUROPE 
See also AUSTRIA 
BELGIUM 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 


SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/ENERGY POLICY 
Petroleum refineries structure, and development of demand for 
mineral oil products in the European community, 2:42584 
EUROPE/NU ENERGY 
Where is the nuclear — race, 2:43485 
EUROPE/THERMAL WATERS 
Temperature and chemism of ground waters in the Western areas 
of the East Eu: hag 2:42823 
EUROPEAN CO / NUCLEAR POWER 
Possible development of nuclear energy in the European 
Community and consequences of different sonnet Gon strategies, 
2:43483 (IAEA-162) 


FAST FLUX TEST FACILITY REACTOR 


me ' aces FOR NUCLEAR RESEARCH 
EUROPIUM/PHASE TRANSFORMATIONS 
X-ray K-line shifts in metallic europium and samarium in the 77- 
1000 K range, 2:43689 
EUROPIUM YS/SUPERCONDUCTIVITY 
Su as electron pair breaking in DHCP La-Eu and La- 
EUROPIUM ISOTOPES/LASER ISOTOPE SEPARATION 
oy of europium isotopes by two-step photoionization, 


EUROPIUM OXIDES/CHEMICAL BONDS 
Use of the Xa method of discrete variation to calculate octahedral 
clusters in europium oxide, 2:43754 
EUROPIUM OXIDES/ELECTRONIC STRUCTURE 
Use of the Xa method of discrete variation to calculate octahedral 
clusters in europium oxide, 2:43754 
EUROPIUM OXIDES/MAGNETIC RESONANCE 
Ferro tic resonance and dielectric losses in EuO, 2:43757 
EUROPI OXIDES/PERMITTIVITY 
Ferro etic resonance and dielectric losses in EuO, 2:43757 
EUROPI OXIDES/SPIN-LATTICE RELAXATION 
Ferromagnetic resonance and dielectric losses in EuO, 2:43757 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXHAUST GASES/CHEMICAL COMPOSITION 
Chemical speciation of sulfate emissions from catalyst-equipped 
automobiles under ambient conditions, 2:43997 (BNL- 
21040(Rev.)) 
EXHAUST GASES/COMBUSTION 
Equipment for recombustion of waste gases situated in the waste 
gas channel (Patent), 2:43916 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Device to reduce the nitrogen oxide content in the exhaust gas of 
an internal combustion engine (Patent), 2:43646 
ERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/IGNITION 
General model for the shock initiation of explosives, 2:43993 


INENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTENDED PARTICLE MODEL 
—— layered structure of elementary particles (Gravitation), 
2:44. 
EXTRACTION CHROMATOGRAPHY 
Analytical applications of liquid chromatography. Period covered: 
ph pene 1970, 2:43991 (MHSMP-70-126) 
EYES/NEOPLASM: 
Thermal technique Tie the treatment of cancer eye in cattle, 
2:44086 (LA 6714-MS) 


FE 


F-1514 RESONANCES/PARTICLE PROPERTIES 
New results in meson spectroscopy (Review), 2:44275 
FABRY-PEROT INTERFEROMETER 
Rapid scan laser linewidth diagnostic instrument, 2:43980 (SAND- 
7-8215) 
FAILURE MODE ANALYSIS 
Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
ae design (Japan), 2:43255 (JAERI-M-6400) 


FAKor radioactive fallout only.) 
FALLOUT/ENVIRONMENTAL TRANSPORT 
Internal radiation dose commitments in the northern temperate 
zone from ®Sr, '*°Ba, '*'I and '°°Cs produced in nuclear tests, 
2:44134 (HASL-318) 
FALLOUT/RADIATION MONITORING 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 





FAST MAGNETOACOUSTIC WAVES/ABSORPTION 


FAST MAGNETOACOUSTIC WAVES/ABSORPTION 
Cyclotron absorption of fast magnetosonic waves in the TM-1- 
VCh tokamak in the presence of a small group of resonant ions, 
- 8 


2:4446 
FAST NEUTRONS/BIOLOGICAL RADIATION EFFECTS 
Potential for heavy particle radiation therapy, 2:44107 (LA-6588- 


MS) 
FAST NEUTRONS/DEPTH DOSE DISTRIBUTIONS 
Potential for heavy particle radiation therapy, 2:44107 (LA-6588- 
MS) 


FAST REACTORS 
See also BFS REACTOR 

FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
YAYOI REACTOR 

FAST REACTORS/MULTIPLICATION FACTORS 

Effect of energy distribution of external source on source 
multiplication in fast assemblies, 2:43132 (AEOI-12) 

FAST REACTORS/REACTOR KINETICS 

Compilation of sensitivity profiles for several CSEWG fast reactor 
benchmarks, 2:43017 (ORNL--5262) 

Direct method for numerical solution of a class of nonlinear 
Volterra integro-differential equations and its application to the 
nonlinear fission and fusion reactor kinetics, 2:43137 (JAERI-M- 
6351 

Effect of energy distribution of external source on source 
multiplication in fast assemblies, 2:43132 (AEOI-12) 

FATIGUE/MATHEMATICAL MODELS 
Creep-fatigue damage under multiaxial conditions (LMFBR), 
2:43026 (SAND-76-0720) 
FATTY ACID: 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL CYCLE 

Problem of plutonium supply for fast reactors by reducing the 

burnup in thermal nuclear power stations, 2:43118 
FEDERAL REPUBLIC OF GERMANY 

See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/RADIOACTIVE WASTE 

DISPOSAL 

Use of asphalt emulsion selants to contain radon and radium in 
uranium tailings, 2:42709 (BNWL-2190) 

FEED MATERIALS PLANTS/WASTE HEAT UTILIZATION 

Compound method for the continuous enrichment of nuclear fuels 
(Patent), 2:42657 

FEEDWATER/CHEMICAL COMPOSITION 

Experimental and theoretical calculus investigation of molecular 
hydrogen concentrations in the boiler steam/water tract, 
2:42888 

FERMILAB ACCELERATOR/ACCELERATOR FACILITIES 

— identifier for the Fermilab 15 ft bubble chamber, 

4 
FERMILAB ACCELERATOR/ENVIRONMENTAL EFFECTS 

Environmental monitoring report for calendar year 1976, 2:43935 
(TID-27560) 

FERMILAB ACCELERATOR/PHOTON BEAMS 

Polarized photon beam at Fermilab, 2:43942 

RRATES 


See IRON OXIDES 
FERRITES/CRYSTAL DEFECTS 
Lattice defects in lithium ferrite spinel, 2:43750 (LBL-5700) 
FERRITES/CRYSTAL-PHASE TRANSFORMATIONS 
High voltage electron microscope studies of ceramic ferrites 
(LiFesOs and NiFe2Os,), 2:43771 
FERRITES/MAGNETIC PROPERTIES 
Defects, phase transformations and magnetic properties of lithium 
ferrite, 2:43770 (LBL-5759) 
FERRITES/PHASE TRANSFORMATIONS 
Defects, phase transformations and magnetic properties of lithium 
ferrite, 2:43770 (LBL-5759) 
FERRITES/STACKING FAULTS 
High voltage electron microscope studies of ceramic ferrites 
(LiFesOs and NiFe2Q,), 2:43771 
FERTILIZERS/ECONOMIC IMPACT 
Economic performance and energy intensiveness on organic and 
= farms in the Corn Belt: a preliminary comparison, 
FERTILIZERS/PRODUCTION 
Parametric studies of applications of controlled thermonuclear 
reactor fusion energy for food production, 2:43486 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FFTF REACTOR/CONTROL ROD DRIVES 
FFTF control rod systems environmental life test report, 2:43190 
(WARD-SCT-9) 
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FFTF REACTOR/FUEL ELEMENT CLUSTERS 

Pressure drop measurements from fuel assembly vibration. Test IT, 
2:43213 (HEDL-TC-824) 

FFTF REACTOR/HEAT EXCHANGERS 

Facility design constraints for combined seismic and thermal 
loading, 2:43344 

FFTF REACTOR/PIPES 

Boeing test report, 2-5613-7500-233 (Thermal and seismic testing 
of FFTF sodium pipe/clamp assembly), 2:43214 (HEDL-TI- 
76034-7) 

Boeing test progress report, ET 25613-74-804 (Thermal testing of 
FFTF sodium pipe/clamp assembly), 2:43215 (HEDL-TI- 
76034-10) 

Boein Spe me ger report, ET 25613-74-805 (Thermal testing of 
FTF . ium pipe/clamp assembly), 2:43216 (HEDL-TI- 

7 11 
FFTF REACTOR/REACTOR COMPONENTS 

Core engineering technical progress report, April, May, June 

1976, 2:43217 (HEDL-TME-76-36) 
FFTF REACTOR/REACTOR SAFETY 

Fast reactor safety technical progress oo a July, August, 

September, 1976, 2:43253 (HEDL-TME-76-57) 
FIBERS/DESTRUCTIVE TESTING 

New fiber-test facility is a great improvement: thanks to its 
microprocessor-controlled data-acquisition system, 2:44685 
(UCRL-50025-77-1) 

FIELD EQUATIONS/BOUND STATE 
New solutions in aesthetic field theory, 2:44347 
FIELD EQUATIONS/ELEMENTARY PARTICLES 
New particle solution in aesthetic field theory, 2:44344 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/EUCLIDEAN SPACE 
Classical Euclidean solutions, 2:44355 
FIELD THEORIES/MAGNETIC MONOPOLES 
Classical Euclidean solutions, 2:44355 
FIELD THEORIES/QUASI PARTICLES 
Classical Euclidean solutions, 2:44355 
FIELD THEORIES/REGGE POLES 

Inelastic strong interactions at high energies. Progress report, June 
1, 1976-January 20, 1977 (Perturbation and skeleton expansion 
perturbation, renormalization group, lattice field), 2:44356 
(COO-2978-1) 

FILM CONDENSATION/TWO-PHASE FLOW 
Laminar film condensation on a vertical melting surface, 2:43895 
FILM COOLING/MATHEMATICAL MODE 
Hydrodynamically controlled rewetting, 2:43899 
FILTERS 


See also AIR FILTERS 
MECHANICAL FILTERS 
FILTERS/EVALUATION 
Solvent Refined Coal (SRC) process. Quarterly technical progress 
report, April-June 1976, 2:42375 (FE-496-127) 
SHES 
See also SALMON 
TUNA 
Acute toxicity of benzene, a component of crude oil, to juvenile 
stri bass (Morone saxatilis), 2:44151 
FISHES/COMMUNITIES 
Ecology of eelgrass, zostera marina (L.), fish communities. I. 
Structural analysis, 2: 
FISHES/ECOLOGY 
Ecology of eelgrass, zostera marina (L.), fish communities. I. 
Structural analysis, 2:44044 
FISHES/GROWTH 
Energetics of winter flounder (Pseudopleuronectes americanus) 
fed the polychaete, Nereis virens, under experimental 
conditions, 2:44066 
FISHES/INFECTIOUS DISEASES 
Toxicity of zinc to the immune response of the zebrafish, 
Brachydanio rerio, injected with viral and bacterial antigens 
(Infectious pancreatic necrosis virus; Proteus vulgaris), 2:44152 
FISHES/PARASITES 
Recruitment of helminth parasites by bluegills (Lepomis 
macrochirus) using a modified live-box technique 
(Pomphorhynchus bulbocolli; Leptorhynchoides thecatus), 
2:44064 


FISHES/PHYSIOLOGY 
Some methodology for appraising contaminants in aquatic 
systems, 2:44150 
FISHES/RADIATION MONITORING 
West Valley Reprocessing Plant. Environmental report No. 21, 
July-December 1976, 2:42730 (DOCKET-50201-179) 
FISHES/TEMPERATURE EFFECTS 
Responses of mosquitofish (Gambusia affinis) to ash effluent and 
thermal stress, 2:44143 
FISHES/TEMPERATURE MEASUREMENT 
Temperature of tissues in freshwater fishes, 2:44045 
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FISSILE MATERIALS 

(Materials containing nuclides ca; 
interaction with slow neutrons. 

FISSILE MATERIALS/ISOTOPE PRODUCTION 

Nuclear processes involved in electronuclear breeding, 2:44401 

(UCRL-79152) 
FISSION/RESEARCH PROGRAMS 

Fission studies on elements below polonium. Final progress report 
(Summary of research activities at Western Washington State 
College), 2:44381 (RLO-1759-32) 

FISSION BARRIER/TWO-DIMENSIONAL CALCULATIONS 

Barrier penetration theory in more than one dimension, 2:44181 

FISSION CHAMBERS/CONSTRUCTION 

ORNL fission counter FC-3 quality assurance report. Vol. 2. 
Fission counter specifications and assembly/testing procedures 
(LMFBR), 2:43020 (ORNL/TM-5726) 

FISSION CHAMBERS/PERFORMANCE TESTING 

ORNL fission counter FC-3 quality assurance report. Vol. 1. 
Fission counter development (LMFBR), 2:43019 (ORNL/TM- 
5725(Vol.1)) 

ORNL fission counter FC-3 quality assurance report. Vol. 2. 
Fission counter specifications and assembly/testing procedures 
(LMFBR), 2:43020 (ORNL/TM-5726) 

FISSION CHAMBERS/SPECIFICATIONS 

ORNL fission counter FC-3 quality assurance report. Vol. 1. 
Fission counter development (LMFBR), 2:43019 (ORNL/TM- 
5725(Vol.1)) 

FISSION NEUTRONS/TRANSMISSION 

Neutron dose transmission factors for various shields, 2:44416 
(ORNL-tr-4280) 

FISSION PRODUCT RELEASE 

Quarterly progress report on fission product release from LWR 
fuel, October-December 1976, 2:43265 (ORNL/NUREG/TM- 


88) 
FISSION PRODUCTS/CHEMICAL REACTIONS 
Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
FISSION PRODUCTS/ENERGY YIELD 
Fission product beta and gamma energy release. Quarterly 
progress report, October-December 1976 (BWR; PWR), 
2:43267 (ORNL/NUREG/TM-106) 
FISSION PRODUCTS/REACTIVITY WORTHS 
Small-sample reactivity worths of fission product isotopes and 
some other materials measured in STEK, 2:43136 (ECN-10) 
FISSION PRODUCTS/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAT PLATE COLLECTORS/PERFORMANCE 
Parametric study of flat plate solar collectors (Computer 
calculation), 2:42802 
FLOW (FLUID) 
See FLUID FLOW 


ble of undergoing fission by 


‘ALVES 
FLOW REGULATORS/DESIGN 
Tank depletion flow controller (Patent), 2:43984 
FLOWMETERS/PERFORMANCE 


Irreversible pressure ——- venturi meters through which two- 
phase mixtures pass (B mS a 42939 
FLOWMETERS/PRESSURE DROP 
Irreversible pressure drops in a meters through which two- 
hase mixtures (BWR), 2:42939 
GAS/CORROSIVE EFFECTS 
Influence of the increased firing of pre-ground bulk refuse on the 
corrosions in bulk head overheaters in a refuse combustion 
lant, 2:43911 
FLUE GAS/DENITRIFICATION 
Combined process for upgrading spent alkylation acid and 
reducing noxious ‘- content of waste gaseous streams (Patent; 
18 claims), 2:4240: 
Dry-type NOx removal process from flue gases, 2:42404 
Process for the treatment of sulfur and nitrogen oxides formed 
during power generation (Patent), 2:42902 
Supportive studies in fluidized-bed combustion. Quarterly report, 
October-December 1976, 2:42488 (ANL/ES-CEN-1018) 
FLUE GAS/DESULFURIZATION 
Combined process for upgrading spent alkylation acid and 
reducing noxious gas content of waste gaseous streams (Patent; 
18 claims), 2:42405 
Energy requirements for fluidized-bed coal combustion in 800- 
1, MW steam electric power plants (14 refs), 2:42498 
(ORAU/IEA(M)-77-4) 
Method and equipment to wash gases which are enriched with 
SOz, fluorine, NOsub(x), N, CO2 and O: (Patent), 2:42401 
Method for desulphurizing waste gases, 2:42402 


FLUORINATED AROMATIC HYDROCARBONS/ 


Pollutant potential of raw and chemically fixed hazardous 
industrial wastes and flue desulfurization sludges. Interim 
report, Jan-Aug 1975, 2:44029 (PB-256691) 

Process for the treatment of sulfur and nitrogen oxides formed 
during power generation (Patent), 2:42902 

ee studies in fluidized-bed combustion. Quarterly report, 

ober-December 1976, 2:42488 (ANL/ES-CEN-1018) 
—_ ee RECOV. — 
mbusting flue in a cracking catalyst regeneration process 
(Patent), 542797 ° 
FLUE GAS/MONITORING 

Infrared 16 238 | sulfuric acid vapor. Final report, Aug 1975- 

Jan 1976, 2:43787 A | alec 
FLUE GAS/WASH 
Method and equipment to wash gases which are enriched with 
SO2, fluorine, NOsub(x), N, CO: ar and QO» (Patent), 2:42401 
FLUID FLOW 
See also GAS FLOW 
TWO-PHASE FLOW 
FLUID FLOW/DIFFERENTIAL EQUATIONS 

Conservation equations for vapor-droplet flows including 

boundary-droplet effects, 2:43894 (UCRL-52184) 
FLUID FLOW/LAGRANGE EQUATIONS 
Conservation equations for vapor-droplet flows including 
boundary-droplet effects, 2:43894 (UCRL-52184) 
FLUIDIZED BED/HYDRODYNAMICS 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 
ee SED. TRANSFER 
Ch yo research, 2:43795 (ORNL/TM-5291) 
FLUIDIZED ED/VISCOSITY 

Experimental determination of effective viscosity of fluidized beds 

2 ee method, 2:42572 
FLUIDIZED-BED COMBUSTION/NET ENERGY 

er fe uirements for fluidized-bed coal combustion in 800- 

d steam electric power plants (14 refs), 2:42498 
(ORAU/IEA(M)-77-4) 
FLUIDIZED-BED COMBUSTION/PROCESS DEVELOPMENT 


ae studies in fluidized-bed combustion. Quarterly report, 
ober-December 1976, 2:42488 (ANL/ES-CEN-1018) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Study for fluidized-bed combustion for industrial steam 
enerators, 2:43833 
FLUIDIZED-BED COMBUSTORS/FUEL FEEDING SYSTEMS 
Continuous high pressure lump coal feeder design study. Final 
rt, 2:42478 (EPRI-AF-410) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Study for fluidized-bed combustion for industrial steam 
enerators, 2:43833 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
Supportive studies in fluidized-bed combustion. Quarterly report, 
tober-December 1976, 2:42488 (ANL/ES-CEN-1018) 
FLUORESCENCE SPECTROSCOPY/COMPARATIVE 
EVALUATIONS 
Comparison of neutron activation delayed neutron counting 
versus fluorometric analysis in large-scale geochemical 
exploration for uranium, 2:42652 
FLUORIDE VOLATILITY PROCESS 
Behavior of ruthenium in moe «a process. II. 
Fluorination of RuO: by Fo, 2:4 
FLUORINATED ALICYCLIC iY DROCARBONS/DIELECTRIC 
PROPERTIES 
High voltage research (breakdown strengths of gaseous and li me 
insulators). Third = report for period ending Decem' 
31, 1976 (CeFio, CeFi2, CaF, CsFs with No, SFe, c-CyFs, iso- 
C.Fs), 2:43778 (ORNL/TM-5806) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also FREONS 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL REACTIONS 
Synthesis of volatile uranium compounds (U(CFs)s; W(CFs)s), 
2:43829 (COO-2563-1) 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
DIELECTRIC PROPERTIES 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Third quarterly report for period ending December 
31, 1976 (CeFio, CeFi2, CaF, CsFs with Ne, SFe, c-C4Fs, iso- 
C4Fs), 2:43778 (ORNL/TM-5806) 
FLUORINATED AROMATIC HYDROCARBONS/ENERGY 
TRANSFER 
Intermolecular electronic and vibrational energy transfer from the 
single vibronic levels of p-difluorobenzene (' B2/sub u/) to 
cyclobutanone, 2:43825 
FLUORINATED AROMATIC HYDROCARBONS/ 
FLUORESCENCE 


Reinvestigation of vibronic level dependence of fluorescence 
uantum yields and radiative and nonradiative lifetimes of p- 
Tiessthcenene | in its first excited singlet state ('B2/sub u/), 
2:43824 





FLUORINATED AROMATIC HYDROCARBONS/ 


FLUORINATED AROMATIC HYDROCARBONS/ 
PHOTOCHEMISTRY 
Reinvestigation of vibronic level dependence of fluorescence 
uantum yields and radiative and nonradiative lifetimes of 
diflorobenzene in its first excited singlet state (1B2/sub ~~ 4 


FLUORINATED AROMATIC HYDROCARBONS/ 
VIBRATIONAL STATES 
Intermolecular electronic and vibrational energy transfer from the 
single vibronic levels of p-difluorobenzene (* B2/sub u/) to 
cyclobutanone, 2:43825 
FLUORINE/FILTRATION 
Resistance of HEPA filter separator materials to humid air- 
hydrogen fluoride-fluorine environments (Asbestos, Kraft 
paper, aluminium, and plastics), 2:43849 (K/TL-611) 
FLUORINE 19/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
FLUORINE 20/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
FLUORINE 21/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
FLY ASH/TOXICITY 
Growth disturbances of agricultural products under the influence 
of flyash from electric power plants, 2:44016 a” 
FLYWHEEL ENERGY STORAGE/FEASIBILITY STUDIES 
High-speed flywheels as a possible ineans of energy storage in the 
fature, 2:43430 
FLYWHEELS/COMPOSITE MATERIALS 
High-speed flywheels as a possible means of energy storage in the 
an 2:43430 
FLYWHEELS/MATERIALS 
Research leading to the production and early use of numeric data 
banks of material properties and system analyses. Quarterly 
_ report, July-September 1976, 2: 43762 (UCRL-50038- 


6-3) 
FLYWHEELS/PERFORMANCE TESTING 
Fiber-composite systems for energy-storage flywheels, 2:43429 
(UCRL-78610) 
FMRB REACTOR/REACTOR NOISE 
Neutron noise measurement technique in a coupled reactor, 


2:43144 
FOILS/FABRICATION 
Fabrication of mandrels for making ten micron thick gold discs for 
= — Fabrication Group of Y-Division, 2:43674 (UCID- 
17368) 
FOOD 
See also BREAD 
MILK 
FOOD/PRODUCTION 
Economic performance and energy intensiveness on organic and 
— farms in the Corn Belt: a preliminary comparison, 
Parametric studies of applications of controlled thermonuclear 
reactor fusion energy for food production, 2:43486 
FOOD/RADIOACTIVITY 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
Radioactive pollution of food in Hungary examined, 2:44036 
soutien 
D CHAINS/RADIONUCLIDE MIGRATION 
eel radiation dose commitments in the northern temperate 
zone from ®°Sr, '4°Ba, '**I and '°*Cs produced in nuclear tests, 
2:44134 (HASL-318) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 


IRMAL 
See METHYLAL 
FORMOSA 
See TAIWAN 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Growth disturbances of agricultural products under the influence 
of flyash from electric power plants, 2:44016 (ORNL-tr-4335) 
Proceedings of the stationary source combustion symposium. 
Volume III. Field testing and surveys. Environmental 
protection technology series, 2:44010 (PB-257146) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 


Homogeneous gas phase decomposition of oxides of nitrogen. 
Final report, 2:42499 (PB-257555) 
FOSSIL-FUEL POWER PLANTS/BOILER FUEL 
Oil additive burns the excess out of your fuel bills, 2:42610 
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FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Critique of the Council on Economic Priorities test Y pend plant 
rformance: nuclear and coal capacity factors and economics”, 
im 43103 (ORNL/TM-5846 
FOSSIL-FUEL POWER 2LANTS/ENVIRONMENTAL 


Approach to valuing visual pollution from Western Electricity 
Production (For Western Systems Coordinating Council area), 
2:44058 (BNWL-2103) 

Effects of power oo emissions on materials. Summary report, 
2:42413 (PB-257539) 

Review of air quality modeling techniques. Volume 8 (Assessment 
of environmental effects of nuclear, geothermal, and fossil-fuel 
power plants), 2:44001 (LBL-5998) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Energy requirements for fluidized-bed coal combustion in 800- 
1,000 MW steam electric power plants (14 refs), 2:42498 
(ORAU/IEA(M)-77-4) 

Process for the treatment of sulfur and nitrogen oxides formed 
durin wer generation (Patent), 2:42902 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Design phase utility analysis for gas turbine and combined cycle 
plants. Final report, 2:42861 (PB-256665) 

Diagnostics assessment for Advanced Power Systems. Prepared 
for Advanced Power Systems Branch, ERDA/Fossil Energy. 
Interim report, 2:42862 (SAND-77-8216) 

FOSSIL-FUEL POWER PLANTS/HEAT STORAGE 
Process for adapting a heat source and a thermal machine by 
temporary heat storage (Patent), 2:43175 
FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 
Solar energy: how economic is its use, 2:42791 
FOSSIL- L POWER PLANTS/NET ENERGY 
—— 2 ee for fluidized-bed coal combustion in 800- 
steam electric power plants (14 refs), 2:42498 
(ORAU/IEA(M) 77-4) 
FOSSIL-FUEL POWER PLANTS/PERFORMANCE 

Critique of the Council on Economic Priorities test pa plant 
performance: nuclear and coal capacity factors and economics”, 
2:43103 (ORNL/TM-5846 

FOSSIL-FUEL POWER PLANTS/PLANNING 

New nuclear power plants and extensions from 100 MW gross 

onwards, in MW, as per April 1976, 2:42924 
FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 7. Power plant 
reliability-availability and state regulation, 2:43101 (LBL-5922) 

FOSSIL-FUEL POWER PLANTS/SAFETY 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 1. Health and safety 
impacts of nuclear, geothermal, and fossil-fuel electric 
generation in California, 2:43259 (LBL-5924) 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
An assessment of water resources in Utah and Nevada for a 
coal-fired power plant, 2:42903 (LA-6670-MS) 
FOSSIL-FUEL POWER PLANTS/SIZE 

Increase of capacities of fossil fuel-fired units above 800 MW in 

conditions of the European part of the USSR, 2:42879 
FOUNDATIONS/RESPONSE FUNCTIONS 

Floor response spectra for multi-degree-of-freedom systems by 
Fourier transform, 2:43355 

Seismic wave effects on soil-structure interaction, 2:43354 

FOUNDATIONS/SEISMIC E 

Comparison of models for soil-structure interaction, 2:43376 

Continuum and finite element analyses for soil-structure 
interaction analysis of deeply embedded foundations, 2:43329 

= to the spring method for embedded foundations, 
2:43334 

Structure-soil-structure interaction of nuclear structures, 2:43369 

iCE/ENE LICY 


French nuclear context, 2:43109 
FRANCE/NUCLEAR FACILITIES 
Inspection of installations in France, 2:43071 (INIS-mf-3528) 
Licensing procedure in France, 2:43069 (INIS-mf-3526) 
Technical regulations in France, 2:43070 (INIS-mf-3527) 
FRANCE/NUCLEAR POWER 
Prospects and problems of the long term development of nuclear 
energy in France, 2:43098 (IAEA-162) 
FRANCE/RADIOACTIVE WASTE STORAGE 
= storage and final disposal of nuclear wastes in France, 
726 
FRANCE/REACTOR LICENSING 
Licensing procedure in France, 2:43069 (INIS-mf-3526) 
Technical regulations in France, 2:43070 (INIS-mf-3527) 
FRANCE/REACTOR SITES 
Nuclear sites of the next decade, 2:43205 
FRANCE/THERMAL WATERS 
Silica content of thermomineral waters of France in relation to 
temperature, sodium, and bicarbonate content, 2:42826 
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FREE RADICALS 
See RADICALS 
/ EFFICIENCY 
Se — study. ng ecg | ogee 
erators, refrigerator-freezers, freezers, roo’ 
nditioners, central air conditioners, 2:43459 (NP-21878) 
FREEZERS/ENERGY meg “rg 
Appliance efficiency program. Final report (For standards 
——— 2:43573 YSAI-16-551- LJ) 
FREONS/ gerpoe * “ 
Airstream air sampling program: P-system validation experiments 
one SFb and Freon-II in stratosphere), 2:44000 (HASL- 


FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FTR REA R 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/SPACERS 
Nuclear reactor fuel assembly (Patent), 2:43033 
FUEL ASSEMBLIES/STRESS ANALYSIS 
LMFBR subassembly response to simulated local pressure 
loadings, 2:43393 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CREEP 
VASTAR, a curve-fitting computer programme for creep strain- 
time data (LMFBR), 2:43005 (ECN-3) 
FUEL CANS/DEFORMATION 
Deformation and inner oxidation of the fuel rod in a loss-of- 
won condition (PWR and BWR), 2:42934 (JAERI- 
Deformation and rupture of Zircaloy-2 tubes during transient 
heating, 2:43184 (CEGB-RD/B/N-3512) 
FUEL CANS/OXIDATION 
Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition (PWR and BWR), 2:42934 (JAERI- 


Effect of steam oxidation on the strain of fuel sheathing at high 
temperature, 2:43185 
FUEL CANS/STRESS ANALYSIS 
PECTCLAD: a computer code to determine fuel pin cladding 
deformation and stress (LMFBR), 2:43014 (HEDL-TME- 78-46) 
FUEL CANS/STRESS CORROSION 
Effect of steam oxidation on the strain of fuel sheathing at high 
temperature, 2:43185 
CELLS 


See also HYDROGEN FUEL CELLS 
FUEL CELLS/TECHNOLOGY ASSESSMENT 
Small- and medium-power energy converters evolution, 2:43529 
FUEL CHANNELS/DEFORMATION 
BWR fuel channel mechanical design and deflections (amendment 
No. 1), 2:42936 (NEDO-21354-1) 
FUEL CHANNELS/STRESS ANALYSIS 
BWR fuel channel mechanical design and deflections (amendment 
No. 1), 2:42936 (NEDO-21354-1) 
COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
— a! of Canada Limited (CANDU type reactors), 
Nuclear fuel cycle and its supply industrial system, 2:43117 
Some problems of the fuel cycle, 2:43116 
a of HTGR fuel recycle technologies, 2:42970 (JAERI-M- 


FUEL CYCLE/ECONOMICS 
Essential factors of the future nuclear economy - losses of fissile 
_ - fabrication and reprocessing delays, 2:43115 (IAEA- 
) 
Problem of plutonium s upply for fast reactors by reducing the 
burnup in thermal nuclear power stations, 2:43118 
Some alternatives to the mixed oxide fuel cycle, 2:43113 (BNWL- 


2197) 
FUEL CYCLE/PLANNING 
Introduction to the OECD-NEA-IAEA report on uranium 
resources, production and demand, 2:43114 (AEA. 162) 
Some alternatives to the mixed oxide fuel cycle, 2:43113 (BNWL- 
2197) 
FUEL ECONOMY/STANDARDS 
Average fuel economy standards: eee regulations regarding 
titions for exemptions, 2:4363 
FUEL ELEMENT CLUSTERS/BOILING DETECTION 
Fission heated subassembly for sodium boiling experiments in 
EBR-II, 2:43305 (TID-27570) 
Procedures and instrumentation for sodium boiling experiments in 
EBR-II, 2:43306 (TID-27575) 


FUEL FEEDING SYSTEMS/DESIGN 


FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 

BOBL: A subchannel code on bowing and blockages, 2:43248 
(ECN-6 

Fission heated subassembly for sodium boiling experiments in 
EBR-II, 2:43305 (TID-27570) 

LMFBR safety and core systems programs. Progress report, July- 
September 1976 (Thermal-Hydraulic-Out-of-Reactor Safety 
Facility), 2:43268 (ORNL/TM-5753) 

Measurements of velocities downstream of blocked subchannels in 
a model reactor rod bundle (LMFBR), 2:43035 

FUEL ELEMENT CLUSTERS/FLUID FLOW 

Effect of duct configuration on peripheral flow in 19-pin simulated 

LMFBR fuel assemblies, 2:43024 (ORNL/TM-5827) 
FUEL ELEMENT FAILURE 

Experimental verification of structural models to analyze the 

nonlinear dynamics of LMFBR fuel elements, 2:43395 
FUEL ELEMENT FAILURE/HEAT TRANSFER 

Fuel-clad heat transfer coefficient of a defected fuel rod (PWR 
and BWR), 2:42926 (CEA-CONF-3652) 

FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 

LMFBR subassembly response to simulated local pressure 
loadings, 2:43393 

Numerical and modeling techniques used in the EPIC code 
(LMFBR fuel pin failure), 2:43243 (CONF-770304-14) 

FUEL ELEMENT FAILURE/SIMULATION 

LMFBR safety and core systems programs. Progress report, 
October-December 1976 (Fuel failure mockup facility; thermal- 
hydraulic out-of-reactor safety facility), 2:43269 (ORNL/TM- 
5785) 


LMFBR safety and core systems programs. Progress report, July- 
September 1976 (Thermal-Hydraulic-Out-of-Reactor Safety 
Facility), 2:43268 (ORNL/TM-5753) 

EL ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Nuclear reactor fuel element containing an end piece for 
maintaining the column of fuel pellets (Patent; LMFBR), 


2:43034 
FUEL ELEMENTS/BIBLIOGRAPHIES 
Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 
FUEL ELEMENTS/BURNABLE POISONS 
Urania-gadolinia nuclear fuel physical and irradiation 
characteristics and material properties (BWR), 2:42955 (NEDO- 
20943 


) 
FUEL ELEMENTS/DESIGN 

Advanced oxide fuel systems design and trade-off studies, 2:43012 
(GEAP-14128) 

FUEL ELEMENTS/FABRICATION 

Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 

FUEL ELEMENTS/HEAT TRANSFER 

Automatic mesh generation for finite element calculations in the 
case of thermal loads, 2:43141 

Experimental investigation of natural convection with vertical 
cylinders in mercury, 2:43140 

FUEL ELEMENTS/PERFORMANCE TESTING 

Irradiation effects test series test IE-1 test results report (PWR), 
2:42957 (TREE-NUREG- 1046) 

Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-7 and -8, 2:42975 (ORNL-5228) 

Performance of encapsulated mixed-oxide fuel rods (series F8A) 
irradiated in EBR-II to 12 atomic percent burnup (LMFBR), 
2:43011 (GEAP-14126) 

Power to melt mixed oxide fuel: a progress report on the GE-F20 
experiment (LMFBR), 2:43013 (GEAP-14134) 

FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 

Theoretical basis for a transient thermal elastic-plastic stress 
analysis of nuclear reactor fuel elements, 2:43186 

FUEL ELEMENTS/RELIABILITY 

LMFBR fuel analysis. Task C. Reliability aspects of LMFBRs. 
Final report, July 1, 1975-September 30, 1976, 2:43263 
(NUREG-0148 

FUEL ELEMENTS/STRESS ANALYSIS 

Theoretical basis for a transient thermal elastic-plastic stress 

analysis of nuclear reactor fuel elements, 2:43186 
FUEL FABRICATION PLANTS/MATERIALS HANDLING 

Radiation protection aspects in connection with the production of 

fuel elements containing plutonium, 2:42732 (AED-Conf-76-280- 


000) 
FUEL FEEDING SYSTEMS/DESIGN 
Process for the feeding of gasification fuels into a pressure-type 
— and devices for the carrying out of this process (Patent), 
:42371 





FUEL FEEDING SYSTEMS/TESTING 


FUEL FEEDING SYSTEMS/TESTING 
Continuous high pressure lum hs coal feeder design study. Final 
report, 2:42478 (EPRI-AF: 
FUEL GAS 
See also LOW BTU GAS 
FUEL GAS/DESULFURIZATION 
Comparative evaluation of high- and low-temperature gas 
cleaning for coal os yeaa cycle power systems (25 
refs), 2:42363 (EPRI- AF-416) 
Hot fuel gas desulfurization, 2:42355 (PB-257036) 
FUEL GAS/PRODUCTION 
Gasification process of heavy oils by fluidized bed, 2:42772 
oe Creek No. 1: an in situ coal gasification experiment (10 refs.), 
2:42370 (UCRL-52000-77-1) 
FUEL GAS/PURIFICATION 
Process for the a ag 9 of impure hot gas simultaneously 
using heat exchange, 2:4235 
FUEL GAS/SYNTH YNTHESIS 
Manufacture of reduction gases for the purofer process, 2:43589 
FUEL INJECTION SYSTEMS/MODIFICATIONS 
New injection —— that eliminates the voids in the high 
pressure - ao 616 
FUEL INJEC) ON SYSTEMS/PERFORMANCE TESTING 
New injection process that eliminates the voids in the high 


ressure pipe, 2:43616 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/CHEMICAL COMPOSITION 
Sulfurorganic compounds of medium distillate oil fuels, 2:42585 
FUEL OILS/CHROMATOGRAPHY 
Sulfurorganic compounds of medium distillate oil fuels, 2:42585 
FUEL OILS/COMBUSTION 

Application of coal-oil mixture to a gas-fired utility boiler, 2:42491 
(CONF-761019-) 

Application of coal-oil mixture to an oil-fired utility boiler, 
2:42492 (CONF-761019-) 

a> aa experimental program at PERC, 2:42497 (CONF- 

1019- 

Outline of research and development work for coal-oil mixture 
technology, 2:42494 (CONF-761019-) 

Present status of research, development, and futuze — of 
coal-oil mixture technology in Japan, 2:42493 (CONF-761019-) 

Proceedings of the coal-oil mixture combustion technology 
exchange workshop, 2:42490 (CONF-761019-) 

Technical-economic assessment of coal-oil mixture applications, 
2:42495 (CONF-761019-) 

FUEL OILS/COMBUSTION PROPERTIES 
Oil additive burns the excess out of your fuel bills, 2:42610 
FUEL OILS/GASIFICATION 

Gasification process for liquid fuels and device for carrying out 

such a process (Patent), 2:43913 
FUEL OILS/OXIDATION 

Oxidation potential: a common characteristic for the oxidizability 

of engine fuels, 2:42766 
FUEL OILS/TESTING 
Brief description of coal-oil mixture test apparatus (Vibrations 
during transport), 2:42381 (CONF-761019-) 
FUEL PELLETS/FABRICATION 
Processing of nuclear fuel pellets, 2:42666 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/DATA ACQUISITION 

SYSTEMS 

Development of a computer system at La Hague center, 2:42669 
(COGEMA-R-1) 

FUEL REPROCESSING PLANTS/ENVIRONMENTAL 

EFFECTS 

Windscale - power versus pollution, 2:42706 

FUEL REPROCESSING PLANTS/FEASIBILITY STUDIES 

ERDA light water reactor fuel, 2:42671 (DP-MS-77-8) 

FUEL REPROCESSING PLANTS/INVENTORIES 

Nuclear accountability data at the EUREX reprocessing plant. Pt. 

a fuel reprocessing campaign, 2:42735 (CNEN-RT/CHI- 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 

Availability analysis of the freon absorption system for treating 
effluents from reprocessors, 2:42697 (ORNL/TM-5797) 

FUEL REPROCESSING PLANTS/RADIOACTIVE 

EFFLUENTS 

Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000) 

Treatment and separation of radioactive fission products tritium, 
rare gases and iodine in nuclear fuel reprocessing plants, 2:42674 
(GERHTR-158) 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 

Determination of tritium concentration in fuel reprocessing liquid 
waste by vacuum freeze distillation, 2:42676 
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Method to treat mixtures of air and rare gases, at least partly 
radioactive (Patent), 2:42687 
FUEL REPROCESSING PLANTS/SPENT FUEL STORAGE 
LMFBR Fuel Reprocessing Program. Considerations for use of 
water coolant for decay storage of liquid-metal fast breeder 
reactor spent fuel elements: a literature survey, 2:42672 
(ORNL/TM-5762) 
FUEL RODS/HEAT TRANSFER 
Analytical study of unsteady heat conduction in composite 
regions, 2:43142 
Cylindrical transient inverse heat conduction, 2:43146 
FUEL SLURRIES/DESULFURIZATION 
Process for the production of a combustible gas from oil (Patent), 


2:42770 
FUEL SLURRIES/GASIFICATION 
Process for the production of a combustible gas from oil (Patent), 
:42770 


FUEL-COOLANT INTERACTIONS 
— interaction (LMFBR meltdown), 2:43279 (SAND-76- 
8) 
Potential for penetration of a hot vapor jet into a subcooled liquid, 
2:43237 (BNL-NUREG-22219) 
FUEL-COOLANT INTERACTIONS/SIMULATION 
Effect of ambient pressure on a vapour explosion (fuel-coolant 
interaction), 2:43233 (AERE-M-2862) 
Simulation of thermal phenomena expected in fuel coolant 
a in LMFBRs, 2:43264 (NUREG-0187) 


See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 


GI 
See also YEASTS 
FUNGI/MUTATIONS 
New mutations and a 7-chromosome linkage map of 
Schizophyllum commune, 2:44083 
FUNGICIDES/TOXICITY 
Outbreak of methylmercury poisoning due to consumption of 
contaminated grain, 2:44154 
FURNACES 
See also ARC FURNACES 
BLAST FURNACES 
ELECTRIC FURNACES 
FURNACES/DESIGN 
— -- and present status of refinery furnace construction, 
: 0 
FURNACES/ECONOMICS 
Trends in and present status of refinery furnace construction, 


42580 
FURNACES/FUEL CONSUMPTION 
Trends in and present status of refinery furnace construction, 
2:42580 
FURNACES/HEAT SOURCES 
Utilization of the waste gases from a MHD generator for heating a 
rotary kiln (Patent), 2:43531 
FURNACES/MODIFICATIONS 
Combustion of pulverized, solvent-refined coal (2 refs.), 2:42507 
FURNACES/RETROFITTING 
Assessment application for direct coal combustion (Furnace and 
process conversion from oil and gas to coal; 83 refs), 2:42500 
(PB. 263651) 
FURNACES/SIMULATION 
Shell develops refinery furnace simulator program for operators, 
: 9 


FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM/ELECTRONIC STRUCTURE 
Structure of the spectra of characteristic energy losses of reflected 
eo in Gd, Tb, Dy, and Ho (70 to 600 eV electrons), 
4371 
GADOLINIUM/FORM FACTORS 
Magnetic form factors of rare earth ions, 2:44183 (IS-T-729) 
G LINIUM 154/VIBRATIONAL STATES 
Reduced transition probabilities of vibrational states in '54 155 156 157 
158 159 1609Gd and 76 177 178 179 ISO Hf, 2:44. 4439] 
GADOLINIUM 154 TARGET/ALPHA REACTIONS 
Reduced transition probabilities of eee States in 154 155 156 157 
158 159 160Gd and 76 177 178 179 180 Hf, 2: 44391 
GADOLINIUM 156/VIBRATIONAL STATES 
Reduced transition probabilities of vibrational states in '* '55 156 157 
158 159 169Gd and 76 177 178 179 180 Ff, 2: :44391 





SEPT. 30, 1977 


GADOLINIUM 156 TARGET/ALPHA REACTIONS 
Reduced transition probabilities of vibrational states in 154 155 156 157 
158 159 160Gd and 76 177 178 179 180 Hf, 2: 44391 
GADOLINIUM 158/VIBRATIONAL STATES 
Reduced transition probabilities of ae States in 154 155 156 157 
158 159 160Gd and 76 177 178 179 18H f, 2 44391 
GADOLINIUM 158 TARGET/ALPHA REACTIONS 
Reduced transition probabilities of vibrational States in 154 155 156 157 
158 159 160Gd and 76 177 178 179 1s0Hf, 2 44391 
GADOLINIUM 160/VIBRATIONAL STATES 
Reduced transition probabilities of vibrational states in *54 155 156 157 
158 159 160Gd and /7 177 178 179 180Hf, 2: 44391 
GADOLINIUM 160 TARGET/ALPHA REACTIONS 
Reduced a oer of vibrational states in 4 155 156 157 
158 159 160G 76 177 178 179 180 Hf, 2: 44391 
GADOLINIUM ALLOYS/SUPERCONDUCTIVITY 
en electron pair breaking in DHCP La-Eu and La- 
, 2:43721 
GADOLINIUM ARSENIDES/ELECTRON SPIN RESONANCE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
GADOLINIUM ARSENIDES/NEEL TEMPERATURE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
GADOLINIUM OXIDES/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
GADOLINIUM OXIDES/PHYSICAL PROPERTIES 
Urania-gadolinia nuclear fuel physical and irradiation 
characteristics and material properties (BWR), 2:42955 (NEDO- 
20943 


) 
GADOLINIUM OXIDES/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
GADOLINIUM SELENIDES/ELECTRON SPIN RESONANCE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
GADOLINIUM SELENIDES/NEEL TEMPERATURE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
GADOLINIUM SULFIDES/ELECTRON SPIN RESONANCE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
GADOLINIUM SULFIDES/NEEL TEMPERATURE 
Magnetic resonance studies of some antiferromagnetic Gd- 
monopnictides and Gd-monochalcogenides (g factor, 
linewidth), 2:43720 
ALLIUM/ENERGY GAP 
Nonlinear absorption of sound in superconductors, 2:43715 
GALLIUM/UL INIC WAVES 
Nonlinear absorption of sound in superconductors, 2:43715 
GAMMA D ON/SCINTI TION COUNTERS 
Combination neutro: a ray detector (Patent), 2:43968 
GAMMA FUEL SC. 
Code for y spectra processing. Means for the data acquisition and 
processing, 2:42927 (CEA-CONF-3661) 
Methods and equipments used in power reactors, 2:42929 (FRNC- 
CONF-168) 
GAMMA SPECTROMETERS 
Use of cadmium telluride y spectrometers in monitoring activity 
deposited in nuclear power stations, 2:43421 
GAS APPLIANCES 
Gas appliances and gas marketing, 2:42619 
GAS COMPRESSORS/CONTROL EQUIPMENT 
Flow control of reciprocating compressors, 2:42634 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/CONTROL EQUIPMENT 
Flow control of reciprocating compressors, 2:42634 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/EMISSION SPECTRA 
High-pressure XeF UV laser, 2:43866 
GAS LASERS/FREQUENCY SELECTION 
Frequency characteristics of a two-mode ring gas laser with a 
two-isotope active medium, 2:43872 
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GAS LASERS/MODE LOCKING 
Frequency characteristics of a two-mode ring gas laser with a 
two-isotope active medium, 2:43872 
GAS LASERS/POWER 
High-power N2-Ar laser, 2:43865 
GAS LASERS/STIMULATED EMISSION 
<a of pulse stimulated emission from gold vapor, 


tically ye ees os ultraviolet molecular iodine laser, 2:43878 
GAS SPIL RE HAZARDS 
“— SoeIgh, aboard LNG vessels. Final report, 2:42623 (AD-A- 
1 


GAS TURBINES 
Gas — heating power station Wilmersdorf of the BEWAG, 


2:4 
GAS TURBINES/BURNERS 
Gas turbine burner (Patent), 2:43644 
GAS TURBINES/COMBUSTORS 
Method of operating a gas turbine combustion having an 
independent airstream to remove heat from the primary 
combustion zone (Patent), 2:43645 
GAS TURBINES/DESIGN 
Baseline gas turbine development ery Sixteenth quarterly 
progress report, 2:43631 (COO- 745. -16) 
Primary system —— studies for advanced direct cycle nuclear 
turbine plant, 2:42967 (GA-A-14148) 
GAS TURBINES/DIAGNOSTIC TECHNIQUES 
Diagnostics assessment for Advanced Power Systems. Prepared 
for Advanced Power Systems Branch, ERDA/Fossil Energy. 
Interim report, 2:42862 (SAND-77-8216) 
GAS TURBINES/GAS TURBINES 
Regenerative heat exchanger for a gas turbine (Patent), 2:43614 
GAS TURBINES/HEAT E CHANGERS 
Regenerative heat exchanger for a gas turbine (Patent), 2:43614 
Regenerative heat exchanger for a gas turbine (Patent), 2:43615 
GAS TURBINES/HEAT TRANSFER 
Effect of boundary layer changes due to transient heat transfer on 
the performance of an axial-flow air compressor, 2:43623 
GAS TURBINES/OPERATION 
Duty cycles for turbine-powered trains, 2:43622 
GAS TURBINES/PERFORMANCE 
Effect of boundary layer changes due to transient heat transfer on 
the performance of an axial-flow air compressor, 2:43623 
GAS TURBINES/PERFORMANCE TESTING 
Baseline gas turbine development program. Sixteenth quarterly 
progress report, 2:43631 (COO-2749-16) 
GAS TURBINES/POLLUTION CONTROL EQUIPMENT 
Gas turbine burner (Patent), 2:43644 
Method of operating a gas turbine combustion having an 
independent airstream to remove heat from the primary 
combustion zone (Patent), 2:43645 
GAS TURBINES/REGENERATORS 
Application of performance and reliability concepts to the design 
of ceramic regenerators, 2:43621 
GAS TURBINES/RESEARCH PROGRAMS 
Baseline gas turbine development pro — Sixteenth quarterly 
progress report, 2:43631 (COO-2749-16) 
Gas turbine HTGR program. Quarterly progress report for the 
riod ending December 31, 1976, 2:42968 (GA-A-14243) 
GAS TURBINES/SUPPORTS 
Dynamic behavior of a 140,000 rpm 3 kW turbo-alternator 
simulator on resiliently mounted ball beari 2:42893 
GAS TURBINES/TECHNOLOGY ASSESSMENT 
Small- and medium-power t+ 4 converters evolution, 2:43529 
GASEOUS DIFFUSION PLA 
See also PADUCAH PLANT 
GASEOUS DIFFUSION PLANTS/EFFICIENCY 
Static characteristics of the gaseous diffusion cascade with process 
gas loss from compressor shaft seal. I. Ideal and quasi-ideal 
cascades, 2:42662 (JAERI-M-6455) 
GASEOUS DIFFUSION PLANTS/SYSTEMS ANALYSIS 
Static characteristics of the gaseous diffusion cascade with process 
gas loss from compressor shaft seal. I. Ideal and quasi-ideal 
cascades, 2:42662 (JAERI-M-6455) 
Static characteristics of the gaseous diffusion cascades consisting 
of two-compartment diffusers, 2:42663 (JAERI-M-6501) 
GASEOUS DIFFUSION PROCESS/AERODYNAMICS 
Method of isotope separation by chemi-ionization (Patent), 
2:42661 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Zusammensetzung radioaktiver Aerosolgemische in der Fortluft 
von Kernkraftwerken mit Leichtwasserreaktoren - Daten fuer 
die as der Strahlenexposition. Weisungsbeschluss 6, 
2:4320 
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GASEOUS WASTES/RADIATION MONITORING 
Method and means of monitoring the effluent from nuclear 
facilities (Patent), 2:43149 
GASEOUS WASTES/WASTE PROCESSING 
Absorption of chlorine and hydrochloric acid from gaseous 
wastes, 2:43607 
Treatment of coking plant effluents of the Rhein-Westphalian coal 
— (6 refs.), 2:42403 
AS 


See also AIR 
COAL GAS 
NATURAL GAS 
VAPORS 
GASES/WASHING 
a the adsorption of gaseous components from gases, 
2:4 
GASOLINE/ANTIKNOCK RATINGS 
Low leaded motor gasoline of high knock rating having few 
—_— effects (Patent), 2:43655 
rading synthetic gasoline (Patent), 2:43658 
LINE/DESULFURIZATION 
"Treating stabilized natural gasoline to remove sulfur compounds, 


2:42593 
GASOLINE/FUEL CONSUMPTION 
The welfare effects of fuel economy policies. Final report, 2:43652 
(PB-256640) 
GASOLINE/PERFORMANCE TESTING 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
GASOLINE/QUALITY CONTROL 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
GASOLINE/STANDARDS 
Set of qualification test methods of gasolines and experience in use 
of these methods, 2:42590 
GASTEROPODS 
See MOLLUSCS 
REACTOR/MELTDOWN 
Status of post-accident fuel containment studies for a 300-MW(e) 
GCFR demonstration plant, 2:43303 (SAND-76-9008) 
GCFR REACTOR/REACTOR CORES 
Seismic model of the gas cooled fast breeder reactor core support 
structure, 2:43406 
Seismic model of the gas cooled fast breeeder reactor core support 
structure, 2:43351 
GCFR REACTOR/REACTOR KINETICS 
Reactor physics studies in the GCFR phase-II critical assembly, 
2:42995 (ANL-76-108) 
TYPE REACTORS/MELTDOWN 
Some basic Post-Accident Heat Removal considerations for gas- 
cooled fast breeder reactors, 2:43276 (SAND-76-9008 
GCFR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100) 
GCFR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Prediction of thermal-hydraulic performance of gas-cooled fast 
breeder reactors. Final report, 2:43007 (EPRI-NP-156) 
GCFR TYPE REACTORS, CTOR CORE DISRUPTION 
Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100) 
GENE RECOMBINATION/BIOLOGICAL RADIATION 
EFFECTS 
Effect of ionizing radiation on conjugation of E. coli K-12 (Hfr/ 
sup x/F~ ). Report 2. Effects of exposing donor to y-radiation, 
2:44094 (ERDA-tr-266) 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOCHEMICAL SURVEYS/STATISTICAL MODELS 
Clustering problems for ones d data, 2:42646 (LA-6758-C) 
GEOLOGIC FAULTS/ORIENTATIO 
Structural significance of lineaments Visible on aerial photos of the 
Athabasca oil sands area near Fort MacKay, Alberta, 2:42640 
GEOLOGIC STRATA/TEMPERATURE DISTRIBUTION 
Stratum thermal field restoration after discontinuation of 
saturating fluid throttling, 2:42548 
GEOLOGIC STRUCTURES/ELECTRIC CONDUCTIVITY 
Resistivity modeling for arbitrarily shaped two dimensional 
structures. Part I. Theoretical formulation, 2: ee (LBL-5223) 
GEOLOGIC STRUCTURES/ELECTRICAL SURVEYS 
Resistivity modeling for arbitrarily shaped two dimensional 
structures. Part I. Theoretical formulation, 2:42812 (LBL-5223) 
Resitivity modeling for arbitrarily shai _— two dimensional 
structures. Part II. User’s guide to the FORTRAN algorithm 
RESIS2D, 2:42813 (LBL-5283) 
ge retin ees tapas ote MAPPING 
MtbcH underground structure with radiowaves, 2:43920 
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GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOMETRY/ALGORITHMS 
Area of intersection of arbitrary polygons, 2:44681 (UCID-17430) 
GEOPHONES 
See SEISMIC DETECTORS 
GEORGIA/COASTAL WATERS 
Continental shelf processes affecting the oceanography of the 
South Atlantic Bight. Annual report, June 1, 1976-May 31, 
1977, 2:44161 (SRO-889-2) 
GEOTHERMAL ENERGY/ENERGY POLICY 
Recommendations for research and develo — policy, 2:42807 
GEOTHERMAL ENERGY/ENERGY YIEL 
Presentation of the geothermal energy, 2:42804 
GEOTHERMAL ENERGY/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
GEOTHERMAL ENERGY/GLOBAL ASPECTS 
Geothermal energy: the hot prospect, 2:42818 
GEOTHERMAL ENERGY/LA 
Description of Imperial Valley, California for the assessment of 
= of geothermal energy development, 2:42830 (UCRL- 


52121) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Recommendations for research and development policy, 2:42807 
GEOTHERMAL ENERGY/RESERVES 
Geothermal energy: the hot prospect, 2:42818 
GEOTHERMAL ENERGY/REVIEWS 
Utilization of geothermal energy (Review of current and 
sag use, exploration, research and development, with 
mphasis on Canadian and US programs), 2:42803 (UTIAS-40) 
GEOTI ERMAL ENERGY/SOCIO-ECONOMIC FACTORS 
Imperial Valley Environmental Project: progress report, 2:42829 
CRL-50044-76-1) 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Determination of the 5 MW gross nominal design case binary 
cycle for power generation at Raft River, Idaho (Using 
GEOSYS program), 2:42832 (TREE-1039) 
Exploitation of the geothermal energy, 2:42805 
en ENERGY CONVERSION/COMPUTER 


ES 

Determination of the 5 MW gross nominal design case binary 
cycle for power generation at Raft River, Idaho (Using 
GEOSYS program), 2:42832 (TREE-1039) 

GEOTHERMAL ENERGY CONVERSION/ECONOMICS 

Aspects of the energy economy for the utilization of the 
geothermal potential, 2:42806 

GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 

SYSTEMS 

Exploitation of the geothermal energy, 2:42805 

GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Exploitation of the geothermal energy, 2:42805 
EOTHERMAL EXPLORATION/GEOPHYSICAL SURVEYS 
Exploration methods for hot dry rock. Report of the panel held 
une 22, 1976, 2:42811 (LA-6659-MS) 
GEOTHERMAL FIELDS 
See also BROADLANDS GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOCHEMICAL SURVEYS 

Geochemistry of thermal waters from various geothermal 
provinces of India, 2:42822 

Thermal waters in Taiwan, a pataeey study (Tatun and 
Fg areas), 2:428 

GEOTHERMAL FIELDS/REGIONAL ANALYSIS 

Pn of the geothermal energy, 2:42804 

THERMAL FLUIDS/CHEMICAL COMPOSITION 

“7 ial Valley — Project: progress report, 2:42829 
(UCRL-50084- 

Some path a <a in the utilization of geothermal 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 

GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Exploitation of the geothermal energy, 2:42805 

Geothermal materials studies. Quarterly report, July-September 
1976, 2:42836 (UCID-17261-76-3) 

GEOTHERMAL FLUIDS/ENVIRONMENTAL EFFECTS 

Some geochemical problems in the utilization of geothermal 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 

GEOTHERMAL FLUIDS/PHYSICAL PROPERTIES 

Calculation of brine properties (Above 80°F and for salt content 

between 5 and 25%), 2:42841 (UCID-17406) 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 

Calculation of brine properties (Above 80°F and for salt content 

between 5 and 25%), 2:42841 (UCID-17406) 
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GEOTHERMAL FLUIDS/USES 
Total energy use in an urban-agricultural power plant complex, 


GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Some geochemical problems in the utilization of geothermal 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 
GEOTHERMAL HEATING SYSTEMS/COST 
Potential for utilizing geothermal energy for space heating in re- 
constructed Sugar City, Idaho, 2:42839 (TREE-1016) 
GEOTHERMAL HEATING SYSTEMS/FEASIBILITY 
STUDIES 
Potential for utilizing geothermal energy for space heating in re- 
constructed Sugar City, Idaho, 2:42839 (TREE-1016) 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Review of air quality modeling techniques. Volume 8 (Assessment 
of environmental effects of nuclear, geothermal, and fossil-fuel 
power plants), 2:44001 (LBL-5998) 

GEOTHERMAL POWER PLANTS/FORECASTING 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
GEOTHERMAL POWER PLANTS/SAFETY 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 1. Health and safety 
impacts of nuclear, geothermal, and fossil-fue! electric 
generation in California, 2:43259 (LBL-5924) 

GEOTHERMAL POWER PLANTS/WASTE HEAT 

Total energy use in an urban-agricultural power plant complex, 

2:42840 
GEOTHERMAL RESOURCES/DATA COMPILATION 

Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 

GEOTHERMAL RESOURCES/EXPLOITATION 

Exploitation of the geothermal energy, 2:42805 

GEOTHERMAL RESOURCES/GEOLOGICAL SURVEYS 
Presentation of the geothermal energy, 2:42804 
GEOTHERMAL RESOURCES/REGULATIONS 

Some issues regarding regulatory policy, political participation, 
and social implications of geothermal resource development in 
the Imperial Valley, 2:42828 (PB-256569) 

GEOTHERMAL WELLS/HEAT TRANSFER 

Two-dimensional simulation of the Raft River geothermal 

reservoir and wells (SINDA-3G program), 2:42837 (TREE- 


1085) 
GEOTHERMAL WELLS/SIMULATION 
Two-dimensional simulation of the Raft River geothermal 
reservoir and wells (SINDA-3G program), 2:42837 (TREE- 


1085) 
GEOTHERMAL WELLS/WELL DRILLING 
Rapid excavation by rock melting (LASL Subterrene Program). 
tatus report, September 1973-June 1976, 2:42834 (LA-5979-SR) 
GERMAN DEMOCRATIC REPUBLIC/REACTOR LICENSING 
Licensing of nuclear power plants, 2:43082 
ERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Bituminous coal, 1975/76, 2:42513 
Coal winning and support techniques in the German coal mining 
industry in 1975 (19 refs.), 2:42473 
GERMAN FEDERAL REPUBLIC/COAL MINES 
Gateroads in the German coal mining in 1975 (3 refs.), 2:42475 
GERMAN FEDERAL REPUBLIC/COAL MINING 
W. German lignite developments (4 refs.), 2:42470 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
Gas turbine heating power station Wilmersdorf of the BEWAG, 
2:43456 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Rational energy utilization in dwellings, 2:43579 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Simulation of the future development of the energy economy of 
the Land Baden-Wuerttemberg until 1985 with the aid of a 
dynamic energy model, 2:43457 (IKE-2-31) 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Bituminous coal, 1975/76, 2:42513 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Energy requirements and the 4th atomic programme of the 
Federal Republic of Germany, 2:43104 
GERMAN FEDERAL REPUBLIC/HUMAN POPULATIONS 
Rational energy utilization in dwellings, 2:43579 
GERMAN FEDERAL REPUBLIC/HYDRAULIC MINING 
Hydro-mining in W. Germany, 2:42453 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
DISTRIBUTION SYSTEMS 
Computer application for automatic control of a natural gas 
distribution system, 2:42632 
Oberliegende automated gas receiving station of the Hamburg gas 
works, 2:42633 
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GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Peaceful use of nuclear energy in the German Federal Republic, 
2:42922 (ERDA-tr-272) 
ae FEDERAL REPUBLIC/NUCLEAR POWER 


Reactor oe calculations in Germany, 2:43099 (IAEA-162) 
GERMAN FEDERAL REPUBLIC/PETROLEUM REFINERIES 
Maintenance of a refinery: application of network plans for 
maintenance at Erdoelraffinerie Mannheim, 2:42581 
Mobil oil refinery at Wilhelmshaven, 2:42579 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Taking over and conditioning low-level radioactive wastes. 
Experience gained in the operation of the Landessammelstelle 
North Rhine-Westphalia, 2:42682 (AED-Conf-76-280-000) 
ay cence REPUBLIC/RADIOACTIVE WASTE 


Development of storage techniques for radioactive wastes and of 
the radiation exposure of the personnel in the experimental plant 
Asse, 2:42691 (AED-Conf-76-280-000) 

GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 

Licensing of nuclear power plants, 2:43082 

Licensing procedure, 2:43078 

West German federal regulations and guidelines for light water 

wer reactors, 2:43084 
GE N FR ORGANIZATIONS 
See also WAK 
GERMAN FR ORGANIZATIONS/REACTOR LICENSING 

Mitarbeit von Vertretern der Technischen Ueberwachungsvereine 
und des Instituts fuer Reaktorsicherheit in regelgebenden 
Gremien. Weisungsbeschluss 3, 2:43080 

GERMANIUM 68/ENERGY LEVELS 
Mass and beta decay of ®*As , 2:44379 
GERMANY (DEM TIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GERMINATION/BIOLOGICAL RADIATION EFFECTS 

Effects of exposure of Vicia faba seeds to different doses of 
ionizing radiation on endogenous growth regulator levels and 
polyphenoloxidase activity in plants, 2:44101 (ERDA-tr-266) 

GEYSERS GEOTHERMAL FIELD/MAGNETOTELLURIC 

SURVEYS 

Audio-magnetotelluric station location map Geysers-Calistoga 
Known Geothermal Resource Area, California, 2:42815 (USGS- 
OFR-76-700D) 

GEYSERS GEOTHERMAL FIELD/POWER GENERATION 

Geothermal energy: the hot prospect, 2:42818 

GIANT CELLS 
See TUMOR CELLS 
GIBBERELLIC ACID/BIOSYNTHESIS 

Effects of gamma radiation and subsequent storage on formation 
of gibberellinoid substances in germinating spring wheat seeds, 
2:44103 (ERDA-tr-266) 

GIBBERELLIN A3 
See GIBBERELLIC ACID 
GIBBSSAR STANDARD PLANT/REACTOR LICENSING 

License application, volume 1: chapters 1-3 (section 7), 2:43065 

(DOCKET-STN-50584-2) 


Fundamental studies on the ‘new optical glasses”. II. On the 
fluoride glasses, 2:43767 (UCRL-Trans-11216) 
GLASS/CHEMICAL RADIATION EFFECTS 
Actinides in glasses, 2:42723 
Investigations in silicate glasses. I. Radiation damage. II. Optical 
nonlinearity (Gamma rays and electrons), 2:43826 (UCRL- 
52251) 
GLASS/IONIC CONDUCTIVITY 
Percolative ionic conduction in the LiAISiO, glass-ceramic 
system, 2:43758 
GLASS INDUSTRY/FUEL ECONOMY 
Fuel economy in the melting end of glass tank furnaces-- 
possibilities of improvement, 2:43592 
GLASS INDUSTRY/WASTE HEAT UTILIZATION 
Contribution to heat recovery in glass — furnaces, 2:43590 
Fuel economy in the melting end of glass tank furnaces-- 
possibilities of improvement, 2:43592 
Waste heat boilers fitted behind the regenerators of glass tank 
furnaces, 2:43591 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOBULINS/BIOSYNTHESIS 
Effect of a on organic biosynthesis of nuclear 
roteins in sublethally irradiated animals, 2:44126 (ERDA-tr- 


) 
GLOBULINS/RADIOSENSITIVITY EFFECTS 
Effect of a2-macroglobulin on organic biosynthesis of nuclear 
— in sublethally irradiated animals, 2:44126 (ERDA-tr- 
66) 





GLOVEBOXES/DESIGN 


GLOVEBOXES/DESIGN 
Plutonium metal burning facility, 2:42673 (RFP-2588) 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/POMERANCHUK PARTICLES 
Remarks on the pomeron, 2:44357 
GLUON MODEL/TOTAL CROSS SECTIONS 
Quark-counting and hadron-size effects for total cross sections 
(Quantum chromodynamics), 2:44315 
GOLD/DEPOSITION 
Fabrication of mandrels for making ten micron thick gold discs for 
- Target Fabrication Group of Y-Division, 2:43674 (UCID- 
17368 


GOLD 197/MOESSBAUER EFFECT 
Volume-corrected isomer shifts of transition-metal impurities: An 
orbital electronegativity scale, 2:43724 
GOLD 197 TARGET/KRYPTON 86 REACTIONS 
Diffusion model predictions for heavier systems: the reaction 
197 Au + 620 MeV Kr (Cross sections, angular distributions, 
rye 2:44394 
GOLD 197 TARGET/LITHIUM 7 REACTIONS 
Determination of '/sub n//T’/sub f/ at 12 to 20 MeV excitation 
from evaporation-residue cross sections, 2:44402 
GOLD 197 TARGET/OXYGEN 16 REACTIONS 
Trends of isotope yields observed in reactions induced by '*O ions 
of 140, 315 and 33600 MeV (Cross sections), 2:44387 
GOLD ALLOYS/ELECTRIC CONDUCTIVITY 
Spin-glass ordering and superconductivity in amorphous LasoAuzo 
alloys doped with Gd, 2:43705 (CALT-822-92) 
GOLD ALLOYS/MAGNETIC SUSCEPTIBILITY 
Spin-glass ordering and superconductivity in amorphous LasoAuzo 
alloys d with Gd, 2:43705 (CALT-822-92) 
GOLD ALLOYS/TRANSITION TEMPERATURE 
Spin-glass ordering and superconductivity in amorphous LagoAuzo 
- alloys doped with Gd, 2:43705 (CALT-822-92) 
GOLD ISOTOPES/NUCLEAR STRUCTURE 
Rotation-aligned coupling and axil asymmetry in the neutron 
deficient lanthanum nuclei. Progress report, May 15, 1976-May 
14, 1977 (Summary of research activities at LSU for the period 
5/15/76-5/14/77), 2:44396 (ORO-4935-19) 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/COMBUSTION 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 
GRAPHITE/ P 
Design, operation, and initial results from capsule OC-1, the first 
of a series of = creep irradiation experiments, 2:42977 
(ORNL/TM-5798) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Design, operation, and initial results from capsule OC-1, the first 
of a series of graphite creep irradiation experiments, 2:42977 
(ORNL/TM-5798) 
Irradiation behavior of — at very high temperatures, 
2:43735 (CONF-760935-P1) 
GRAPHITE MODERATED REACTORS 
See also HTGR TYPE REACTORS 
LWGR TYPE REACTORS 
GRAPHITE MODERATED REACTORS/MODERATORS 
Neutronic reactor construction (Patent), 2:42980 
GRASS/ECOLOGY 
Ecology of eelgrass, zostera marina (L.), fish communities. I. 
Structural analysis, 2:44044 
GRAVITATIONAL COLLAPSE/HYDRODYNAMICS 
Self-similar collapse of isothermal spheres and star formation, 


2:44169 
GRAVITATIONAL FIELDS/METRICS 
Stress-tensor trace anomaly in a gravitational metric: General 
theory, Maxwell field, 2:44351 
GREAT BRITAIN 
See UNITED KINGDOM 
GREECE/THERMAL SPRINGS 
Important geothermal sites in Greece, based on thermo-mineral 
petro and the possibilities of their exploitation and utilisation, 
GREEN RIVER FORMATION/HYDROLOGY 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 
GREEN RIVER FORMATION/RADIOACTIVE WASTE 
DISPOSAL 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 
GREEN RIVER FORMATION/STRATIGRAPHY 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
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investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 
GREENLAND/GEOLOGIC STRATA 
Middle - reefs in southern Peary Land, North Greenland, 
2:42535 
GROUND MOTION/RESPONSE FUNCTIONS 
Statistical analyses of earthquake response spectra, 2:43330 
GROUND WATER/HYDRODYNAMICS 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604126-1) 
GROUND WATER/RADIATION MONITORING 
Variations in radon-222 in soil and ground water at the Nevada 
Test Site, 2:44034 (LBL-5905) 
GROUTING/REVIEWS 
Grouting applications in civil engineering. Volume I and II (800 
references), 2:42683 (ORNL/Sub-3960/1) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/WATER CURRENTS 
Environmental baseline study of the Gulf of Alaska by remote 
sensing, 2: 9 
GULF OF ALASKA/WATER WAVES 
Operations experience with a wave and wind measurement 
program in the Gulf of Alaska, 2:44041 
GULF OF ALASKA/WIND 
Operations experience with a wave and wind measurement 
program in the Gulf of Alaska, 2:44041 
GULF OF MEXICO/OFFSHORE DRILLING 
Survey indicates Gulf of Mexico equipment needs, 2:42565 


H 


H2 REGIONS/CHEMICAL COMPOSITION 
Anomalous ammonia absorption in DR 21, 2:44172 
HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS/COHERENT PRODUCTION 
Coherent and incoherent production of particles on nuclei in the 
theory of multiple scattering, 2:44329 
HADRON REACTIONS/INCLUSIVE INTERACTIONS 
Fluctuations of the density of particles produced in the 
interactions of fast hadrons with nuclei, 2:44330 
HADRON REACTIONS/INCOHERENT PRODUCTION 
Coherent and incoherent production of particles on nuclei in the 
theory of multiple scattering, 2:44329 
HADRON REACTIONS/MULTIPLE SCATTERING 
Coherent and incoherent production of particles on nuclei in the 
theory of multiple scattering, 2:44329 
HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/ELASTIC 
SCATTERING 
Quark elastic scattering as a source of high-transverse-momentum 
mesons (Cross sections, particle ratios), 2:44311 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive correlations in the central region (Cluster expansion 
model, resonance, regge exchanges, coherent interferences), 
2:44309 (ANL-HEP-PR-77-01) 

HADRON-HADRON INTERACTIONS/MULTIPLE 

PRODUCTION 

a production of particles in hadron-hadron collisions at 
high energies (Review, scaling), 2:44266 

HADRON-HADRON INTERACTIONS/POLARIZATION 

Interpretation of recent high energy polarization data, 2:44245 

Polarization physics at Brookhaven (Summaries of research 
activities at Brookhaven National Laboratory), 2:44256 

HADRON-HADRON INTERACTIONS/RESEARCH 

PROGRAMS 

Bubble chamber studies of hadron and photon interactions. 
Progress report, 1 June 1976-31 May 1977 (Summaries of 
research activities at Univ. Tennessee), 2:44240 (TID-27499) 

HADRON-HADRON INTERACTIONS/WEAK 

INTERACTIONS 


bag a in high P(perpendicular) hadron-hadron collisions, 
HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 
HADRONS/ELECTROPRODUCTION 
Jet structure in strong and electromagnetic multihadron 
production (Partonic jet structure and dimensions), 2:44288 
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HADRONS/MULTIPLE PRODUCTION 
Jet structure in strong and electromagnetic multihadron 
roduction (Partonic jet structure and dimensions), 2:44288 
HADRONS/PARTICLE PRODUCTION 
Energy and momentum distributions of hadrons produced in 
es — muon-proton scattering (2 to 4.7 GeV, cross sections), 
—* rticle production in e* e- interactions at 3.8 and 4.8 
echnical report No. 77-040 (Cross sections, Feynman 
aad Bjorken scalin a oe 44218 A gy naga 
HAEMOPHILUS/G INATION 
Binding and entry of DNA in wore transformation, 2:44067 
(BNL-22179(Rev.)) 
HAEMOPHILUS/GENETIC VARIABILITY 
Binding and entry of DNA in bacterial transformation, 2:44067 
(BNL-22179(Rev.)) 
HAFNIUM 174 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
report, 2:44386 (EPRI-NP-250) 
HAFNIUM 176/VIBRATIONAL STATES 
Reduced transition probabilities of vibrational states in '5* 155 156 157 
158 159 160Gd and 76 177 178 179 18s0Hf, 2:44391 
HAFNIUM 176 TARGET/ALPHA REACTIONS 
Reduced transition probabilities of vibrational states in 154 155 156 157 
158 159 160G Gd and 76 177 178 179 18H f, 2: 44391 
HAFNIUM 176 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
rt, 2:44386 (EPRI-NP-250) 
HAFNIUM 177 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
cape Cee 2:44386 (EPRI-NP-250) 
UM 178/VIBRATIONAL STATES 
Reduced transition probabilities of vibrational states in 154 155 156 157 
158 159 160Gd and 76 177 178 179 18H f, 2: 44391 
HAFNIUM 178 TARGET/ALPHA REACTIONS 
Reduced neers Ayers of vibrational states in '** 155 156 157 
158 159 160G 76 177 178 179 180 Hf, 2: 44391 
HAFNIUM 8 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
report, 2:44386 (EPRI-NP-250) 
HAFNIUM 179 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
report, 2:44386 (EPRI-NP-250) 
HAFNIUM 180/VIBRATIONAL STATES 
Reduced transition probabilities of vibrational states in 154 155 156 157 
158 159 160Gd and 76 177 178 179 180 Hf, 2:44391 
HAFNIUM 180 TARGET/ALPHA REACTIONS 
Reduced transition probabilities of vibrational states in '5* 155 156 157 
158 159 1609Gd and 76 177 178 179 18H Ff, 2 2:44391 
HAFNIUM 180 TARGET/NEUTRON REACTIONS 
Evaluated neutron cross sections for zirconium and hafnium. Final 
report, 2:44386 (EPRI-NP-250) 
HAFNIUM ALLOYS/HOT PRESSING 
Advancements in superalloy F ppctngh oe roduction and 
consolidation, 2:43661 (AGA 
HAFNIUM ALLOYS/MECHANICAL PROPERTIES 
Advancements in ee eo and 
consolidation, 2:43661 (AGARD-CP-200 
HAFNIUM CARBIDES/CHEMICAL VAPOR DEPOSITION 
Powder fabrication of fibre-reinforced superalloy turbine blades, 
2:43663 (AGARD-CP-200) 
HALL GENERATORS 
See MHD GENERATORS 
HAMILTONIAN FUNCTION/EXPECTATION VALUE 
Hamiltonian expectation values for time-dependent Foldy- 
Wouthuysen transformations: Implications for electrod 
and resolution of the external-field 7N ambiguity, 2:44434 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/RADIATION MONITORING 
Thermoluminescent dosimeter (CaF2:Dy) measurement of the 
Hanford environs, 1971-1975, 2: 44030 | (BNWL-2140) 


(Hanford Atomic Products Operation.) 
HAPO/GEOLOGICAL SUR Ss 
——— prototype sites of itories for radioactive wastes: 
ood basalt, 2:42720 (Y/OWI/SUB-3745/6) 
HAPO/HYDROLOGY 
ae prototype sites of r itories for radioactive wastes: 
ood basalt, 2:42720 (Y/OWI/SUB-3745/6) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Environmental surveillance at Hanford for CY-1976, 2:44054 
(BNWL-2142) 
HAPO/RADIOACTIVE WASTE STORAGE 
oe prototype sites of re ee for radioactive wastes: 
ood basalt, 2:42720 a 'UB-3745/6) 
HARBORS/CONSTRUCTIO) 
Unique construction aes used to expand Australia’s Hay 
Point Port, 2:42487 


HEAT PUMPS/THERMODYNAMICS 


HASTELLOY C/CORROSION RESISTANCE 
Behavior of candidate canister materials in deep ocean 
environments, 2:42717 (SAND-77-0243) 
HATCH-1 REACTOR/REACTOR OPERATION 
es oe report for 1976, 2:43060 (DOCKET-50321-801) 
IRRMAL RESOURCES 
“Saas geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
HEALTH HAZARDS/COST BENEFIT ANALYSIS 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/PROSTHESES 
Human thoracic anatomy relevant to implantable artificial hearts, 
2:44091 (COO-2208-9) 
HEART/SCINTISCANNING 
Big machines and small machines in biology and medicine, 2:44665 
(CONF-760934-) 
HEART/TOMOGRAPHY 
Positron emission camera for transverse section tomography, 
2:44089 (LBL-2848) 
HEAT DISTRIBUTION SYSTEMS/OPTIMIZATION 
Contribution to optimal operation of central long-distance heat- 
supply systems used mainly for space heating, 2:43611 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/SHAPE MEMORY EFFECT 
and equipment for the conversion of heat energy into 
mechanical energy (Patent), 2:43554 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Process for adapting a heat source and a thermal machine by 
temporary heat storage (Patent), 2:43175 
HEAT EXCHANGERS/COMBUSTION CHAMBERS 
Heat exchanger combustion chamber open on one side (Patent), 
2:43914 
HEAT EXCHANGERS/COMPARATIVE EVALUATIONS 
Energy Conversion Alternatives Study (ECAS): General Electric 
Phase I, final report. Volume III. Energy conversion subsystems 
and components. Part 2. Primary heat input systems and heat 
—— 2:42851 (N-76-23684) 
HEAT EXCHANGERS/DESIGN 
Heat exchanger combustion chamber open on one side (Patent), 
2:43914 
Heat exchanger for heat removal from easings of electrical 
equipment, 2:43900 
Heat exchanger with high thermal and mechanical load capacity 
(Patent), 2:43902 
Heat exchanger for Stirling cycle-engines (Patent), 2:43917 
Heat recovery system (Patent), 2:43901 
Plate heat exchanger with a plate assembly having an 
approximately square cross section, 2:43896 
Primary system design studies for advanced direct cycle nuclear 
gas turbine om. 2:42967 (GA-A-14148) 
Regenerative heat exchanger for a gas turbine (Patent), 2:43614 
Regenerative heat exchanger for a gas turbine (Patent), 2:43615 
Vv engineering design study: intermediate heat exchanger 
pro . Final report, 2:43122 (COO-2841-1) 
HEAT EXCHANGERS/HEAT TRANSFER 
Automatic mesh generation for finite element calculations in the 
case of thermal loads, 2:43141 
HEAT EXCHANGERS/SEISMIC EFFECTS 
Seismic stresses of Piping systems and equipment on heat 


HEAT PIPES, OFERA — structures, 2:43341 


wnat f= Ty 
PES/PERFORMANCE 
wh of the use of heat pipes in tokamak fusion reactors, 
2:44622 (CONF-760935-P2) 
HEAT PIPES/USES 
Heat pipe heat rejection system. Final report, 2:43893 (N-76- 
26421) 
Heat pipes, 2:43842 
Pipes for heat media, 2:43903 
HEAT PUMPS 
Heat pump economy, 2:43560 
HEAT PUMPS/ENERGY CONSERVATION 
Energy economization with the heat pump in apartment houses, 
2:43574 
HEAT PUMPS/OPERATION 
Method of heating or cooling a room using a thermodynamic 
cycle and device for realizing this method (Patent), 2:43571 
HEAT PUMPS/THERMODYNAMICS 
Heat pumps and low temperature, 2:43562 





HEAT PUMPS/USES 


HEAT PUMPS/USES 
Heating system very much in the news: the energy saving house 
heat pump, 2:43576 
HEAT 
Heat transfer and thermal energy transport: Working Group C, 
4 


2:43439 
HEAT STORAGE/COMPARATIVE EVALUATIONS 
Hot air in cold storage, 2:43425 
HEAT STORAGE/ECONOMICS 
— thermal energy storage: Working Group A, 
2:43437 
— thermal energy storage: Working Group B, 
2:43438 
HEAT STORAGE/IMPLEMENTATION 
Impact of TES on energy structures: Working Group D, 2:43440 
HEAT STORAGE/MATERIALS 
Research leading to the production and early use of numeric data 
banks of material properties and system analyses. Quarterly 
— report, July-September 1976, 2:43762 (UCRL-50038- 


6- 
HEAT STORAGE/REVIEWS 
Thermal energy and its storage, 2:43436 
HEATERS 
See also AIR HEATERS 
HEATERS/FUEL ECONOMY 
Critical factors in the oat tubular process heaters, 2:42574 
HEATERS/MAINTENAN 
Critical factors in the firing of tubular process heaters, 2:42574 
HEATERS/OPERATION 
Critical factors in the firing of tubular process heaters, 2:42574 
HEATERS/SERVICE LIFE 
Critical factors in the firing of tubular process heaters, 2:42574 
HEATING OILS/COMBUSTION 
Arrangement for the combustion of coal-water suspensions 
(Patent), 2:42503 
HEATING SYSTEMS 
Direct fired radiant heating systems, 2:43558 
HEATING SYSTEMS/ENERGY CONSERVATION 
Cumulative bin method, 2:43563 
HEATING SYSTEMS/HEAT LOSSES 
Cooling of hot water in long pipelines, 2:43556 
HEATING SYSTEMS/TEMPERATURE CONTROL 
Temperature control in heating systems saves energy, 2:43575 
HEATING SYSTEMS/THERMODYNAMICS 
Heat pumps and low temperature, 2:43562 
HEAVY ION REACTION: 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 7 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/DISTANCE 
Critical distance in collisions of heavy ions, 2:44410 
HEAVY ION REACTIONS/OPTICAL MODELS 
New interaciion for heavy-ion scattering (Exchange effects), 


2:44411 
HEAVY ION REACTIONS/POTENTIAL ENERGY 
Macroscopic potential-energy surfaces for symmetric fission and 
heavy-ion reactions, 2: 
HEAVY JON REACTIONS/RESEARCH PROGRAMS 
Particle production in high energy nucleus-nucleus experiments at 
Berkeley, 2:44359 (LBL-5083) 
HEAVY IONS/BIOLOGICAL RADIATION EFFECTS 
— for heavy particle radiation therapy, 2:44107 (LA-6588- 


HEAVY IONS/DEPTH DOSE DISTRIBUTIONS 
Potential for heavy particle radiation therapy, 2:44107 (LA-6588- 


MS 
HEAVY LEPTONS/CASCADE THEORY 
Heavy-lepton-cascade interpretation of the neutrino-induced 
trimuon events, 2:44307 
Lepton-cascade-decay interpretation of neutrino-produced 
trimuons, 2:44308 
HEAVY LEPTONS/LEPTONIC DECAY 
Characteristics of neutrino-produced dimuon and trimuon events 
as evidence for new physics at the lepton vertex, 2:44232 
Heavy-lepton-cascade asepuondion of the neutrino-induced 
trimuon events, 2:44307 
Lepton-cascade-decay interpretation of neutrino-produced 
trimuons, 2:44308 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Characteristics of neutrino-produced dimuon and trimuon events 
as evidence for new physics at the lepton vertex, 2:44232 
Heavy-lepton-cascade interpretation of the neutrino-induced 
trimuon events, 2:44307 
Lepton-cascade-decay interpretation of neutrino-produced 
trimuons, 2:44308 
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HEAVY OILS/GASIFICATION 
Gasification process of heavy oils by fluidized bed, 2:42772 
HEAVY WA MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HFBR REACTOR 
Heavy water reactor type of nuclear power plants (HWR), 
2:42983 (INIS-mf-3239) 
HEBER GEOTHERMAL FIELD/REMOTE SENSING 
Imperial Valley Environmental Project: progress report, 2:42829 
CRL-50044-76-1) 
HEISENBERG MODEL/SPIN WAVES 
Calculation of spin-wave modes for a stepped surface in a 
Heisenberg ferromagnet, 2:44421 
HELIOTHIS 
See BOLLWORM 
HELIOTRON/ALFVEN WAVES 
Ion cyclotron and shear Alfven wave heating of the heliotron D, 
2:44447 (CEA-CR-10(Vol.2)) 
HELIOTRON/ICR HEATING 
Ion cyclotron and shear Alfven wave heating of the heliotron D, 
2:44447 (CEA-CR-10(Vol.2)) 
HELIUM/ATOM-ATOM COLLISIONS 
Oscillations in the decay cross sections for He~ ion formed in He- 
He collisions, 2:44187 
HELIUM/ATOM-MOLECULE COLLISIONS 
Penning ionization of Hz by He*: Calculation of anomalous 
structure in the singlet interaction potential (Potential energy 
surface), 2:44199 
HELIUM/ELECTRON-ATOM COLLISIONS 
Scattering of electrons by inert gas atoms with ejection of one or 
two electrons from the outer shell (4 keV, differential cross 
sections, oscillator strengths), 2:44195 
HELIUM/KAPITZA RESISTANCE 
Thermal boundary resistance to solid helium, hydrogen, 
deuterium, and neon. II, 2:43726 
HELIUM/METALLURGICAL EFFECTS 
Effects of helium on mechanical properties of Armco iron, 2:43693 
(DP-MS-76-63) 
HELIUM/PHOTOIONIZATION 
Three-photon ionization of metastable helium atoms (Cross 
sections, resonance state perturbations), 2:44186 
HELIUM/PURIFICATION 
Adsorption characteristic of impure gases in helium gas. Gas 
phase over-all volumetric coefficients (HTGR), 2:42979 
HELIUM/STARK EFFECT 
Observation of Stark broadening of helium in a turbulent plasma, 


2:44548 
HELIUM 3/NEUTRON TRANSPORT 
Neutron ~ yas scattering from liquid helium-3, 2:44214 (CONF- 
770122-1 
HELIUM 3/ROTONS 
Roton ee in superfluid He*-He‘ solutions, 2:44208 
HELIUM 3 A/HYDRODYNAMICS 
Hydrodynamics of the A phase of superfluid *He, 2:44207 
HELIUM 3 A/MAGNETIZATION 
Experiments on magnetization in superfluid *He, 2:44213 
Magnetization precession in superfluid phases of He*, 2:44205 
HELIUM 3 A/SECOND SOUND 
Nonlinear acoustic interactions in anisotropic superfluid *He, 
2:44210 
HELIUM 3 A/SHOCK WAVES 
Nonlinear acoustic interactions in anisotropic superfluid *He, 


2:44210 
HELIUM 3 A/ZERO SOUND 
Attenuation of zero sound in oriented liquid *He-A, 2:44212 
HELIUM 3 B/COLLECTIVE EXCITATIONS 
Possible existence of states with total angular momentum J=1, 2 
in the B-phase of superfluid He*, 2:44209 
HELIUM 3 B/MAGNETIZATION 
Experiments on magnetization in superfluid *He, 2:44213 
Magnetization precession in superfluid phases of He®, 2:44205 
HELIUM 3 B/SPIN WAVES 
Spin yp mgt of the ear aganenagh (B) aa of superfluid 
He in the acoustic limit (spin waves), 2 
HELIUM 3 REACTIONS/INELASTIC SCATTERING 
Experimental study of the E2 strength distribution in the '*C and 
®O nuclei (inelastic scattering of 130MeV *He particles, sum 
rule), 2:44370 
HELIUM 3 TARGET/TRITON REACTIONS 
5He(t,t)*He elastic scattering measurements from 9 to 17 MeV 
(Analyzing power, differential cross section), 2:44365 
HELIUM 4 
See also HELIUM II 
HELIUM 4/ROTONS 
Roton spectrum in superfluid He*-He* solutions, 2:44208 
HELIUM 4 TARGET/PHOTONUCLEAR REACTIONS 
Electric dipole and quadrupole cross sections for the reaction 
*He(y, n)*He, 2:44363 
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HELIUM 4 TARGET/PROTON REACTIONS 
Elastic p-*He scattering near 1 GeV (Spin, isospin), 2:44269 
Elastic p-‘*He scattering near 1 GeV, 2:44362 ( RO-5126-1 1) 
p-‘*He elastic ger | at 1.05 GeV (Differential cross sections, 
P interference), 2:442 
Polarization in -_ elastic scattering at 0.56, 0.80, 1.03, 1.27, and 
1.73 GeV, 2: 
Polarization in mH elastic scatterin se at intermediate energies 
(1.2 to 2.0 GeV/c, asymmetry), 2 
HELIUM II/VORTEX Ww 
Superfluid velocity distribution along various crystallographic 
irections of the two-dimensional vortex lattice in rotating 
helium II, 2:44211 
HELIUM IONS/AUTOIONIZATION 
Oscillations in the decay cross sections for He~ ion formed in He- 
He collisions, 2:4418 
HELIUM IONS/EXCITED STATES 
Po rerry densities of excited He-I atoms in a nonthermal plasma, 
84 (UCRL-Trans-11213) 
HELIUM IONS/POPULATION DENSITY 
Population densities of excited He-I atoms in a nonthermal plasma, 
:44184 (UCRL-Trans-11213) 
UM ISOTOPES/ISOTOPE RATIO 
Helium isotopes in thermal fluids, 2:42821 
HELIUM- IN LASERS/EMISSION SPECTRA 
Resonances in the spectral density of the frequency distribution of 
= emitted from a laser with nonlinear absorption, 
HELIUM-NEON LASERS/FLUCTUATIONS 
Natural fluctuations of the polarization of the radiation emitted 
— eee laser with a weakly anisotropic resonator, 
HELIUM-NEON LASERS/MODE LOCKING 
Total intensity of a three-mode laser under mode-locked 
conditions, 2:43883 
HEMOPHILUS 
See HAEMOPHILUS 
HEPARIN/RADIOSENSITIVITY EFFECTS 
Effect of heparin on recovery processes in the irradiated organism, 
2:44117 (ERDA -r-266) 
HFBR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
——— beams for fast neutron capture y-ray experiments, 
HFIR REACTOR/IRRADIATION CAPSULES 
Irradiation ‘ormance of HTGR fertile fuel in HFIR target 
capsules HT-12 through HT-15. Part I. Experiment description 
and fission product behavior, 2:42976 (ORNL/TM-5305) 
HFIR REACTOR/REACTOR MAINTENANCE 
High flux isotope reactor. Quarterly report, October-December 
Lye 2:43224 (ORNL/TM-5871) 
REACTOR/REACTOR OPERATION 
"Hh flux isotope reactor. Quarterly report, October-December 
976, 2:43224 (ORNL/TM-5871) 
‘S BOSONS 


Role of Higg’s mesons in the violation of muon number, 2:44300 
(ORO-3992-296) 
HIGH ENERGY PHYSICS/MEETINGS 
i ooeey physics with polarized beams and targets (65 papers), 


HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Annual progress report of the High Energy Physics Grou; 
(Summaries of research activities at Hawaii Univ.), 2:44217 
mn. 511-222-76) 
a unive report (Summaries of research activities at Harvard 
niversity), 2:44283 (COO-3227-69) 
rt of technical progress under the current ERDA contract, 
PY. 76-C-02-2232 (Summaries of research activities at 
Rockefeller University), 2:44282 (COO-2232B-119) 
Research program in elementary mg a theory. Progress — 
for the period ending June 30, 1977, 2:44284 (COO-3533-9 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-BETA PLASMA/PLASMA SHEATH 
Microinstabilities in complex an miner field ~~ eometries and high-8 
sheared sheath structure. Pro arch 1, 1976- 
February 28, 1977, 2:44539 ( (00.27 re 
HIGH- UENCY HEATING 
See also ECR HEATING 
ICR HEATING 
Possible method for rf heating in tokamaks, 2:44470 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Experimental study and prospects for fares heating in the lower 
hybrid resonance frequency range, 2:44445 (CEA-CR- 
10(Vol.2)) 
Lower-hybrid decay spectrum in the presence of well-developed 
resonance cones in the Wendelstein 2A-stellarator, 2:44455 
(CEA-CR-10(Vol.2)) 


HTGR TYPE REACTORS/COATED FUEL PARTICLES 


HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTONES/BIOSYNTHESIS 
Effect of a2-macroglobulin on organic biosynthesis of nuclear 
= in sublethally irradiated animals, 2:44126 (ERDA-tr- 


HODOSCOPES/DESIGN 
Large pressurized Cherenkov counter (Operated with SLAC 1 m 
fast cycling bubbly chamber), 2:43971 
HOLMIUM/CRYSTAL STRUCTURE 
ee in holmium "in terms of the magnetic field”, 
2:43688 
HOLMIUM/CRYSTAL-PHASE TRANSFORMATIONS 
— transition in holmium "in terms of the magnetic field”, 
2:43688 
HOLMIUM/ELECTRONIC STRUCTURE 
Structure of the spectra of characteristic energy losses of reflected 
a in Gd, Tb, Dy, and Ho (70 to 600 eV electrons), 
4. 
HORDEUM 
See BARLEY 
HOSPITALS/ENERGY MANAGEMENT 
= aw management for hospitals, 2:43488 (DHEW(HRA)- 
-61 
HOT SPRINGS/GEOCHEMISTRY 
Geochemistry of thermal waters from various geothermal 
provinces of India, 2:42822 
Silica content of thermomineral waters of France in relation to 
temperature, sodium, and bicarbonate content, 2:42826 
Thermal waters in Taiwan, a preliminary study, 2:42825 
HOT SPRINGS/ORIGIN 
Thermal waters in Taiwan, a preliminary study, 2:42825 
HOT-DRY-ROCK SYSTEMS/GEOPHYSICAL SURVEYS 
Exploration methods for hot dry rock. Report of the panel held 
June 22, 1976, 2:42811 (LA-6659-MS) 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Heat extraction from hot dry rock masses. Progress report, | Aug 
1975-31 Jan 1976, 2:42838 (PB-256775) 
HOT-WATER SYSTEMS/FLUID FLOW 
Two-dimensional simulation of the Raft River geothermal 
reservoir and wells (SINDA-3G program), 2:42837 (TREE- 


1085) 
HOT-WATER SYSTEMS/HEAT LOSSES 
Cooling of hot water in long pipelines, 2:43556 
HOT-WATER SYSTEMS/SIMULATION 
Two-dimensional simulation of the Raft River geothermal 
reservoir and wells (SINDA-3G program), 2:42837 (TREE- 
1085 
HOUSES/CONSTRUCTION 
Energy costs of house construction: a reply, 2:43581 
HOUSES/DESIGN 
Economic optimization in the energy conservation design of 
single-family housing, 2:43578 
HOUSES/ENERGY CONSERVATION 
Economic optimization in the energy conservation design of 
single-family housing, 2:43578 
Rational energy utilization in dwellings, 2:43579 
HOUSES/ENERGY CONSUMPTION 
Rational energy utilization in dwellings, 2:43579 
HOUSES/HEAT PUMPS 
Heating system very much in the news: the energy saving house 
heat pump, 2:43576 
HOUSES/HEATING SYSTEMS 
Temperature control in heating systems saves energy, 2:43575 
HOUSES/SOLAR SPACE HEATING 
Intermediate minimum property standards for solar heating and 
domestic hot water systems. Interim report, 2:42797 (PB- 
257086) 
HOUSES/SPACE HEATING 
Efficient energy utilization using gas, 2:43580 
HTGR PEACH BOTTOM REACT CTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
Guidelines for the structural design of experimental multi-purpose 
VHTR at the elevated temperature services, 2:42971 (JAERI- 


M-6396) 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Irradiation behavior of coated fuel particles, (1). Irradiation in 
JMTR 70F-4A capsule, 2:42972 (JAERI-M-6480) 
Irradiation performance of HTGR fertile fuel in HFIR target 
capsules HT-12 through HT-15. Part I. Experiment description 
and fission product behavior, 2:42976 (ORNL/TM-5305) 





HTGR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 


HTGR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Adsorption characteristic of impure gases in helium gas. Gas 
phase over-all volumetric coefficients, 2:42979 
HTGR TYPE REACTORS/FAILURE MODE ANALYSIS 
Safety analysis of the experimental multi-purpose high- : 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and avcidents, based on the preliminary 
conceptual design (Japan), 2:43255 (JAERI-M-6400) 
HTGR TYPE REACTORS/FUEL CYCLE 
Survey of HTGR fuel recycle technologies, 2:42970 (JAERI-M- 


6376) 
HTGR TYPE REACTORS/FUEL ELEMENTS 

Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-7 and -8, 2:42975 (ORNL-5228) 

HTGR TYPE REACTORS/GAS TURBINES 

Gas turbine HTGR program. Quarterly progress report for the 

riod ending December 31, 1976, 2:42968 (GA-A-14243) 

Primary system design studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 

HTGR TYPE REACTORS/HEAT EXCHANGERS 

Primary system design studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 

HTGR TYPE REACTORS/PRESSURE VESSELS 

Primary system design studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 

HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Primary system design studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 

HTGR TYPE REACTORS/REACTOR ACCIDENTS 

HTGR accident initiation and progression analysis status report. 
Volume VIII. Responses to comments on AIPA status report, 
2:43249 (GA-A-13617) 

Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
conceptual design (Japan), 2:43255 (JAERI-M-6400) 

HTGR TYPE REACTORS/REACTOR CORES 

Nonlinear seismic response of a series of interacting fuel columns 
consisting of stacked elements, 2:43339 

Radiometric control of the position of blind holes axes in graphite 
2) of high temperature reactors, 2:42964 (CEA-CONF- 

792 
Seismic response analysis for block-type fuel HTGR core, 2:43332 
HTGR TYPE REACTORS/REACTOR INSTRUMENTATION 

Thermocouple evaluation model and evaluation of chromel-alumel 
thermocouples for High-Temperature Gas-Cooled Reactor 
applications, 2:42973 (LA-NUREG-6768-MS) 

HTGR TYPE REACTORS/REACTOR MATERIALS 

Design, operation, and initial results from capsule OC-1, the first 
of a series of graphite creep irradiation experiments, 2:42977 
(ORNL/TM-5798) 

Thermal insulation for high temperature reactors, 2:42978 

HTGR TYPE REACTORS/REACTOR SAFETY 

GCR safety program. Quarterly progress report for the period 
ending December 31, 1976, 2:43250 (GA-A-14245) 

Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
conceptual design (Japan), 2:43255 (JAERI-M-6400) 

HTGR TYPE REACTORS/SEISMIC EFFECTS 

Nonlinear soil-structure interaction due to base slab uplift on the 

seismic response of an HTGR plant, 2:43335 
HTGR TYPE REACTORS/SPENT FUEL ELEMENTS 

HTGER spent fuel element decay heat and source term analysis, 
2:42966 (GA-A-14140) 

HTGR TYPE REACTORS/THERMAL INSULATION 

Fatigue life evaluation of connections between the HTGR thermal 
barrier attachment fixtures and the PCRV liner, 2:42965 (GA- 
A-14040) 

Thermal insulation for high temperature reactors, 2:42978 

HTGR TYPE REACTORS/USES 

Heat supply from nuclear power plants for industrial and 

municipal uses, 2:43129 
HTGR TYPE REACTORS/VALVES 
Primary system design studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/COST BENEFIT ANALYSIS 

Review of decision methodologies for evaluating regulatory 
actions affecting public health and safety (Nuclear industry site 
selection), 2:44059 (BNWL-2158) 

HUMAN POPULATIONS/HEALTH HAZARDS 

Outbreak of methylmercury poisoning due to consumption of 
contaminated grain, 2:44154 

Review of decision methodologies for evaluating regulatory 
actions affecting public health and safety (Nuclear industry site 
selection), 2:44059 (BNWL-2158) 
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HUMAN POPULATIONS/RADIATION DOSES 

Diffusion-type model of the global carbon cycle for the estimation 
of dose to the kg ity ation from releases of carbon-14 to 
the atmosphere, 2: (ORNL-5269) 

Internal radiation dose commitments in the northern temperate 
zone from ®Sr, '*°Ba, '*'I and '°Cs produced in nuclear tests, 
2:44134 (HASL-318) 

Methodology for estimating radiation doses due to tritium and 
radiocarbon releases (Health hazards from thermonuclear 
reactors), 2:44133 (BNWL-2020) 

HUMIC ACIDS/SEPARATION PROCESSES 
Thermal alteration of young kerogen in relation to petroleum 
enesis, 2:42538 
HUNGARY/FALLOUT DEPOSITS 

Radioactive pollution of food in Hungary examined, 2:44036 

(JPRS-68877) 
HUNGARY/RADIATION MONITORING 
Radioactive pollution of food in Hungary examined, 2:44036 
(JPRS-68877) 
HUNGARY/RESEARCH PROGRAMS 
Translations on Eastern Europe, 2:44035 (JPRS-68877) 
HYBRID ELECTRIC-POWERED VEHICLES/THERMAL 

ENERGY STORAGE EQUIPMENT 

Energy storage system, particularly for driving automobiles 
(Patent), 2:43628 

HYBRID REACTORS/DESIGN 
Fusion-fission hybrid reactors based on the laser solenoid, 2:44593 
(CONF-760935-P2) 
HYDRAULIC MINING 
Hydro-mining in W. Germany, 2:42453 
HYDROCARBONS 
See also ALKANES 
ALKYNES 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 


STYRENE 
HYDROCARBONS/CATALYTIC CRACKING 
Utilization of ethanolamines for purification of the catalytic 
cracking reflux, 2:42586 
HYDROCARBONS/CHEMICAL REACTIONS 
Catalytic reactions of hydrocarbons on platinum single crystal 
stepped surfaces: the effect of surface structure on reactivity, 
2:43800 (LBL-6064) 
HYDROCARBONS/PROCESSING 
Plasma jet reactor design for hydrocarbon processing, 2:42583 
HYDROCARBONS/PRODUCTION 
Coal conversion process development, 2:42366 (ORNL/TM-5291) 
HYDROCARBONS/PYROLYSIS 
Effect of pyrolysis conditions and type of materials used on the 
yield of ethylene and postpyrolitic oil, 2:42769 
Pyrolysis of raffinates from aromatic extraction, 2:42595 
HYDROCARBONS/SOLUBILITY 
Calculation of the solubility of hydrocarbons in paraffins by means 
of a new correlation technique, 2:43817 
HYDROCARBONS/STEAM REFORMER PROCESSES 
Catalyst for the continuous conversion of hydrocarbons by steam 
(Patent), 2:42578 
Method to reform hydrocarbons with steam (Patent), 2:42567 
HYDROCARBONS/TOXICITY 
Chronic oil contamination and aquatic = with emphasis 
on diptera: status and bibliography, 2:44144 
HYDR LORIC ACID/RECOVERY 
Absorption of chlorine and hydrochloric acid from gaseous 
wastes, 2:43607 
HYDRODYNAMIC MODEL/EQUATIONS OF MOTION 
Hydrodynamical model based on a baglike Lagrangian, 2:44312 
HYDROELECTRIC POWER/AVAILABILITY 
Hydraulic power in the near future, 2:42779 
HYDROELECTRIC POWER/REGIONAL ANALYSIS 
Hydraulic power in the near future, 2:42779 
HYDROEL C POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/DESIGN 
La Coche-S.Te Helene hydroelectric plant (France, Savoy), 


2:43428 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 

EFFECTS 
Effects of dams on Pacific salmon and steelhead trout, 2:44142 


Electricity generating water for fisheries and recreation, 2:42898 
ee WER PLANTS/POWER RANGE 100- 


1 
“a Helene hydroelectric plant (France, Savoy), 
HYDROELECTRIC POWER PLANTS/REGIONAL ANALYSIS 
Increasing the hydraulic power capacity in the Federal Republic 
of Germany during the next ten years, 2:42778 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
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HYDROFLUORIC ACID/FILTRATION 
Resistance of HEPA filter separator materials to humid air- 
hydrogen fluoride-fluorine environments (Asbestos, Kraft 
paper, aluminium, and plastics), 2:43849 (K/TL-611) 
HYDROGEN/ADSORPTION 
Model study in chemisorption: atomic hydrogen on beryllium 
clusters, 2:43707 (LBL-5474) 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Penning ionization of Hz by He*: Calculation of anomalous 
structure in the singlet interaction potential (Potential energy 
surface), 2:44199 
HYDROGEN/CHEMICAL REACTION YIELD 
Hydrogen atom spin trapping in y-irradiated fluorinated alcohols. 
Solvent effects on coupling constants and relative radical yields 
(Trapping with phenyl tert-butyl nitrone), 2:43828 
HYDROGEN/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification. Third quarterly progress report, 1 November 1976- 
31 January 1977, 2:42362 (COO-2904-3) 
HYDROGEN/DIFFUSION 
Hydrogen transport phenomena in uranium-0.75% titanium alloy, 
2:43685 (Y/DA-7018(Rev. ». 
HYDROGEN/DISTRIBUTIO 
ee hydrogen-isotope etuten profiles, 2:43783 (UCRL- 
52000-77-1 
HYDROGEN/EQUATIONS OF STATE 
Temperature-dependent lattice dynamics and equations of state of 
solid hydrogen, 2:44191 
HYDROGEN/KAPITZA RESISTANCE 
Thermal boundary resistance to solid helium, hydrogen, 
deuterium, and neon. II, 2:43726 
HYDROGEN/MARKET 
Future outlook of hydrogen market, 2:42759 
Mechanisms and strategies of market penetration for hydrogen 
(Book chapter), 2:42758 
HYDROGEN/METALLURGICAL EFFECTS 
Refractory lining materials for coal gasifiers, 2:43753 
Thermal conductivity of hydrogen doped high purity vanadium, 
2:43706 (IS-T-752) 
HYDROGEN/NUCLEAR REACTION ANALYSIS 
Measuring hydrogen-isotope distribution profiles, 2:43783 (UCRL- 
52000-77-1) 
HYDROGEN/SPECIFIC HEAT 
Temperature-dependent lattice dynamics and equations of state of 
solid hydrogen, 2:44191 
HYDROGEN/THERMODYNAMIC PROPERTIES 
Hydrogen vapor pressures from 4 to 30 K: a review (67 
references), 2:43805 (UCRL-52226) 
HYDROGEN/TRANSPORT 
ae storage and transmission methods (Book chapter), 
2:42757 


HYDROGEN/USES 
Industrial utilization of yam on (Book chapter; ammonia and 
methanol production, petroleum rer transportation 
sector, and yeep processes), 2:42762 
HYDROGEN/VAPOR P URE 
Hydrogen vapor pressures from 4 co 30 K: a review (67 
references), 2:43805 (UCRL-52226) 
HYDROGEN 1 TARGET/ANTIPROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
HYDROGEN 1 TARGET/KAON MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
HYDROGEN | TARGET/KAON PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Measurement of the 2200 m/sec neutron-proton capture cross 
section, 2:44366 
HYDROGEN | TARGET/OPERATION 
SLAC-Yale polarized proton target, 2:43958 
HYDROGEN 1 TARGET/PION MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
HYDROGEN 1 TARGET/PION PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
HYDROGEN 1 TARGET/POLARIZED TARGETS 
Polarized target at ANL, 2:43959 
SLAC-Yale polarized proton target, 2:43958 
Stanford polarized atomic beam target, 2:43961 


HYDROGEN SULFIDES/REMOVAL 


HYDROGEN | TARGET/PROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton- — collisions at Fermilab energies, 
2:44237 (COO-3069-42 
HYDROGEN | TARGET/TRITON REACTIONS 
H(t Vector,t)H scattering at low energies (Differential cross 
sections, vector analyzing powers, 1.26 to 3.71 MeV cm), 
2:44239 (LA-6673-MS) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/SEPARATION PROCESSES 
Method of separating the reaction water from fuel elements 
(Patent), 2:43553 
HYDROGEN FUEL CELLS/WATER REMOVAL 
Method of separating the reaction water from fuel elements 
(Patent), 2:43553 
HYDROGEN FUELS 
Residential and industrial utilization of energy (Book chapter), 
2:42761 
Use of hydrogen as a fuel for transportation, 2:42763 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Experimental determination of the ratio of the cross sections for 
ionization by protons of L; and Lz atomic subshells (250 to 500 
keV, initial-state electron-momentum distribution), 2:44196 
HYDROGEN ISOTOPES/FRACTIONATION 
Biophysiques: fractionation of hydrogen isotopes during the 
biosynthesis of certain aromatic constituents of plants, 2:44069 
(ORNL-tr-4340) 
HYDROGEN METERS 
Hydrogen monitoring in sodium loops using the carrier gas 
technique, 2:43049 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
See also STEAM REFORMER PROCESSES 
Primary energy sources suitable for hydrogen production (Book 
chapter), 2:42752 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen production by water electrolysis (Survey of operation, 
design, and economic viability of large-scale plants), 2:42753 (N- 
76-26299) 
Thermochemical and electrolytic production of hydrogen from 
water (Book chapter), 2:42754 
HYDROGEN PRODUCTION/PHOTOCHEMISTRY 
Solar energy conversion of water to hydrogen, 2:42781 
HYDROGEN PRODUCTION/PHOTOLYSIS 
Electrochemical systems for the photolysis of water by means of 
solar energy, 2:42756 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
VHTR engineering design study: intermediate heat exchanger 
. program. Final report, 2:43122 (COO-2841-1) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 


Thermochemical cyclic processes for hydrogen production from 
water (Patent), 2:42755 

Thermochemical and electrolytic production of hydrogen from 
water (Book chapter), 2:42754 

HYDROGEN STORAGE 
See also HYDROGEN-BASED ECONOMY 
TANKS 

Hydrogen storage and transmission methods (Book chapter), 

2:42757 


HYDROGEN STORAGE/MATERIALS 
Research leading to the production and early use of numeric data 
banks of material properties and system analyses. Quarterly 
progress report, July-September 1976, 2:43762 (UCRL-50038- 
76-3) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTION YIELD 
Features of the evolution of hydrogen sulfide in the decomposition 
of coals (16 refs.), 2:42387 
HYDROGEN SULFIDES/REMOVAL 
Comparative evaluation of high- and low-temperature gas 
cleaning for coal gasification-combined cycle power systems (25 
refs), 2:42363 (EPRI-AF-416) 
Method to remove H2S in the coal pressure gasification by earth 
alkali dust which is injected into the gas by means of liquid 
carriers (Patent), 2:42358 





HYDROGEN SULFIDES/SORPTION 


HYDROGEN SULFIDES/SORPTION 
Comparative evaluation of high- and low-temperature gas 
cleaning for coal gasification-combined cycle power systems (25 
refs), 2:42363 (EPRI-AF-416) 
HYDROGENATION/CATALYSTS 
Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period September 1976-November 1976 (Nickel molybdates, 
sulfides and tungstates as catalysts), 2:42360 (FE-2034-5) 
HYDROGEN-BASED ECONOMY 
Hydrogen-oxygen utilization devices (Book chapter), 2:42760 
Introduction to hydrogen energy, 2:42751 
HYDROTHERMAL SYSTEMS 
See also HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/DATA COMPILATION 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42869 (PB-250377) 
HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
MELANIN 
PHENOLS 
SEROTONIN 
URACILS 
HYDROXY COMPOUNDS/SOLVENT PROPERTIES 
Properties of organic-water mixtures. 13. Self-diffusion 
coefficients of Na* in glycerol triacetate-water mixtures, 
2:43823 
HYPERONS 
See also LAMBDA PARTICLES 
HYPERONS/DECAY 
AI = 1/2 rule and right-handed currents: Heavy-quark expansion 
and limitation on Zweig’s rule, 2:44306 
HYPOXIA 
See ANOXIA 


ICR HEATING 
Heating tokamaks via the ion-cyclotron and ion-ion hybrid 
resonances, 2:44461 (PPPL-1336) 
ICRH tokamak fusion test reactor, 2:44449 (CEA-CR-10(Vol.2)) 
Ion cyclotron and shear Alfven wave heating of the heliotron D, 
2:44447 (CEA-CR-10(Vol.2)) 
Parametric cyclotron heating of a toroidal plasma, 2:44446 (CEA- 
CR-10(Vol.2)) 
Theory of ion cyclotron resonance heating, 2:44443 (CEA-CR- 
10(Vol.2)) 
Theory of parametric cyclotron resonance, 2:44485 
ICR HEATING/FAST MAGNETOACOUSTIC WAVES 
Cyclotron absorption of fast magnetosonic waves in the TM-1- 
VCh tokamak in the presence of a small group of resonant ions, 


2:44468 
ICR HEATING/PERFORMANCE 
Ion heating in ATC Tokamak in the ion cyclotron range of 
frequencies, 2:44460 (PPPL-1332) 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/GEOTHERMAL EXPLORATION 
Audio-magnetotelluric station location map Island Park Known 
Geothermal Resource Area, Idaho, 2:42816 (USGS-OFR-76- 


700E) 
IDAHO/GEOTHERMAL RESOURCES 
Potential for utilizing geothermal energy for space heating in re- 
constructed Sugar City, Idaho, 2:42839 (TREE-1016) 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
IDAHO/MAGNETOTELLURIC SURVEYS 
Audio-magnetotelluric station location map Island Park Known 
Geothermal Resource Area, Idaho, 2:42816 (USGS-OFR-76- 


700E) 
IDAHO CHEMICAL PROCESSING PLANT/SPENT FUEL 
STORAGE 
Primary source of radionuclides leaking into the ICPP fuel storage 
basin (EBR-II fuel is leaking), 2:42681 (ICP-1112) 

TEAR-1 REACTOR/RADIOACTIVE WASTE DISPOSAL 
Evaluation of the increasing of radioactive wastes production at 
the Instituto de Energia Atomica, Brazil, 2:43218 (IEA-421) 

ILEUM 
See SMALL INTESTINE 
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ILLINOIS 
Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
pares 2 characterizations, air and water resource impacts, 
and health effects, 2:42406 (ANL-77-XX-40(Vol.1)) 
ILLINOIS/COAL INDUSTRY 
The Illinois coal digest. Final report, 2:43511 (PB-257623) 
ILLINOIS/COAL RESERVES 
The Illinois coal digest. Final report, 2:43511 (PB-257623) 
ILMENITE/CRYSTAL GROWTH 
Preparation and Czochralski crystal growth of the iron titanates, 
FeTiOs, FezTiOs, and FezTiOs, 2:43769 
IMAGE PROCESSING 
Digital deconvolution of a coded image obtained with a 
nonredundant pinhole array, 2:43988 
IMATRAN VOIMA POWER REACTOR 
See LOVIISA REACTOR 
IMPERIAL VALLEY/BASELINE ECOLOGY 
Imperial Valley Environmental Project: progress report, 2:42829 
(UCRL-50044-76-1) 
IMPERIAL VALLEY/GEOTHERMAL RESOURCES 
Description of Imperial Valley, California for the assessment of 
impacts of geothermal energy development, 2:42830 (UCRL- 
52121 


Some issues regarding regulatory policy, political participation, 
and social mpeg of geothermal resource development in 
the Imperial Valley, 2:42828 (PB-256569) 

IMPERIAL VALLEY/GROUND SUBSIDENCE 
Imperial Valley Environmental Project: progress report, 2:42829 
CRL-50044-76-1) 
IMPERIAL VALLEY/REGIONAL ANALYSIS 
Description of Imperial Valley, California for the assessment of 
sia of geothermal energy development, 2:42830 (UCRL- 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/BOILING DETECTION 

Magnetostrictive high-temperature sound and vibration 

measurement device for nuclear power plants (LMFBR), 


2:43045 
IN CORE INSTRUMENTS/DATA TRANSMISSION 
Remote signal transmission for Liquid Metal Fast Breeder 
Reactors, 2:43018 (ORNL/TM-5629) 
INCIDENTS 
See ACCIDENTS 
INCINERATORS/PERFORMANCE TESTING 
Development of an incinerator using ceramic filters for low level 
radioactive solid waste treatment, 2:42696 (JAERI-1244) 
INCONEL ALLOYS/CORROSION 
Sodium technology program: component materials compatibility. 
Quarterly progress report for period ending October 31, 1976, 
2:43733 (WARD-NA-3045-41) 
INCONEL ALLOYS/PITTING CORROSION 
Sodium technology program: component materials compatibility. 
Quarterly progress report for period ending October 31, 1976, 
2:43733 (WARD-NA-3045-41) 
INDIA/GEOTHERMAL FIELDS 
Geochemistry of thermal waters from various geothermal 
provinces of India, 2:42822 
INDIA/THERMAL WATERS 
Geochemistry of thermal waters from various geothermal 
provinces of India, 2:42822 
INDIA/UNDERGROUND MINING 
Extraction of thick and steeply inclined seams with room 
(Kamora) system, 2:42439 
INDIANA 


Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
technology characterizations, air and water resource impacts, 
and health effects, 2:42406 (ANL-77-XX-40(Vol.1)) 

INDONESIA/NUCLEAR POWER PLANTS 
Conclusion of the workshop on nuclear power plants technology, 
2:43484 (INIS-mf-3239) 
INDONESIA/OFFSHORE DRILLING 
Development drilling from a floating rig, 2:42558 
INDU AL PLANTS 
See also FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/CONSTRUCTION 

Erection and commissioning of technical plants - process phases, 

risks, losses, 2:43841 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 

Voluntary industrial energy conservation. An update of progress 

report 4, 2:43492 
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INDUSTRIAL PLANTS/HEATERS 

Critical factors in the firing of tubular process heaters, 2:42574 
INDUSTRIAL PLANTS/MAINTENANCE 

Essentials of a maintenance management system, 2:43836 
INDUSTRIAL PLANTS/STEAM TURBINES 

Control of the industrial steam turbine, 2:42873 

Control of medium-sized and industrial steam turbines, 2:42875 

a aaa: associated with industrial steam turbines, 


Steam turbines for industry, 2:42870 
Steam turbines of medium output, 2:42874 
INDUSTRIAL PLANTS POWER PLANTS 
Present state and possible applications of turbosets for industrial 
and medium-sized power ~~; 2: _ 
INDUSTRIAL W. 
med of brine from Sai aes Section slime, 2:43594 (BM-RI- 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
Renewable resources for industrial materials (Reference Materials 
System; substitution), 2:43475 (PB-257357) 
INDUSTRY/ELECTRIC POWER 
Typical electric bills 1976, 2:43521 
INDUSTRY/ENERGY CONSUMPTION 
Montana Energy Conversion Plan. Draft final report, 2:43491 
INDUSTRY. GY STORAGE 
Impact of TES on energy structures: Working Group D, 2:43440 
INDUSTRY/HEATING SYSTEMS 
Temperature control in heating systems saves energy, 2:43575 
INDUSTRY/OCCUPATIONS 
ae Technologies for the West: energy and jobs. Worksho; 
d in San Francisco, California, 22 September 1976, 2:43463 
CH ID-27477) 
INDUSTRY/RESOURCES 
= ae resources capital-using: a microanalytic approach, 
4 
INELASTIC SCATTERING 
See also DEEP INELASTIC SCATTERING 
INELASTIC SCATTERING/PARTICLE KINEMATICS 
Inelastic scattering angle-energy correlation and its effect on the 
critica’ parameters of fast assemblies, 2:43008 (EURFNR-1398) 
INFORMATION SYSTEMS 
Creation of a nationwide directory of data bases and transaction 
controller for the U.S. Department of Transportation, 
Transportation Systems Center, 2:44697 (UCRL-52246) 
Information systems planning identification phase report. Volume 
II, 2:44657 (CONF-760934-) 
INHOMOGENEOUS PLASMA/ABSOLUTE INSTABILITIES 
Absolute dissipative instability of inhomogeneous bounded plasma 
in radiation field, 2:44567 
INHOMOGENEOUS PLASMA/ALFVEN WAVES 
Kinetic equations for sound and Alfven waves in a plasma with 
random inhomogeneities, 2:44560 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 


Electromagnetic radiation of a nonrelativistic electron beam in 
inhomogeneous, isotropic, plasma wave; Ean A :44571 
INHOMOGENEOUS PLASMA/EMISSION 
ee emission of radiation by an Smaenaas plasma, 
2:44 
INHOMOGENEOUS PLASMA/PARAMETRIC 
INSTABILITIES 
Linear parametric instabilities in ~pomegenem lasmas, 2:44540 
INHOMOGENEOUS PLASMA/SOUND WA 
Kinetic equations for sound and Alfven waves in a plasma with 
random inhomogeneities, 2:44560 
INHOMOGENEOUS PLASMA/TURBULENCE 
Langmuir wave turbulence - condensation and collapse, 2:44555 
INORGANIC COMPOUNDS/ENERGY TRANSFER 
Michael Kasha symposium on energy transfer in or, 
inorganic, and biological systems. Abstracts, 2:43796 
760154-(Absts.)) 
INSECTS/TEMPERATURE EFFECTS 
Activity and blacklight induced flight of black cutworm and 
European corn borer as related to temperature and relative 
humidity, 2:44141 
Analytic model for acne ago of pone dependent rate 
henomena in arthropods, 2:44 
Effect of temperature on act, survival, ya ery and 
diapause in laboratory —- of Sepedon fuscipennis 
(Diptera: Sciomyzidae), 2:4413 


CONF- 


INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 


IN-SITU COMBUSTION/EFFICIENCY 

Heat balance in in situ combustion (6 refs), 2:42489 / RI-8221) 
IN-SITU GASIFICATION/CHEMICAL REACTIO 

——— gasification of coal reappraised in U. x study, 


2:42374 
IN-SITU GASIFICATION/COST 
Under; gasification of coal reappraised in U.K. study, 


IN-SITU GASIFICA TION/EFFICIENCY 
ae gasification of coal reappraised in U.K. study, 


42374 
IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 
LLL in situ coal gasification program. Quarterly os ress report, 
October-December 1976, 2:42368 (UCRL-50026-76-4) 
LLL in situ coal —— program. Annual report fiscal year 
pe. July 1975-September 1976 (38 refs), 2:42369 (UCRL- 


IN-SITU GASIFICATION/PLANNING 
LLL in situ coal gasification ane Quarterly pro ~~ report, 
October-December 1976, 2:42368 (UCRL- 50026-7 
LLL in situ coal ——— program. Annual report focal year 
ao July 1975-September 1976 (38 refs), 2:42369 (UCRL- 


50032-76) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Hoe Creek No. 1: an in situ coal gasification experiment (10 refs.), 
2:42370 (UCRL-52000-77-1) 
INSTITUTO DE ENERGIA ATOM. R1 
See IEAR-1 REACTOR 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/DESIGN 
Multifarious power plant water intake structure (MWIS). A design 
concept to reduce the environmental effects of cooling water 
intake structures. Final report, 2:42897 (PB-257201) 
INTEGRATED CIRCUITS/COMPUTER-AIDED DESIGN 
Use of NF f0934 ee in integrated circuit design, 2:43907 
(CONF-7609 
INTERACTIO 
See also ELECTROMA GNETIC INTERACTIONS 
STRONG INTERACTIONS 
WEAK INTERACTIONS 
INTERACTIONS/LINEAR MOMENTUM TRANSFER 
Quark elastic scattering as a source of high-transverse-momentum 
mesons (Cross sections, particle ratios), 2:44311 
INTERACTIVE DISPLAY DEVICES/USES 
Sensitivity analysis for shielding data evaluation by interactive 
hics com = t. — (COO-2458-10) 
‘ACES (E 
See EOUIPMEN? T INT TERFA CES 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Equipment for afterburning of the exhaust gases of internal 
combustion engines (Patent), 2:43636 
Exhaust cleaning system for internal combustion engine (Patent), 
3638 


INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Low leaded motor gasoline of hi - 4 knock rating having few 
llution effects (Patent), 2:43 
I RNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Exhaust purifying system for an internal combustion engine 
(Patent), 2:43639 
Overheat preventing system for exhaust gas purifier of vehicles 
(Patent), 2:43637 
INTERNAL COMBUSTION ENGINES/DESIGN 
Process for the production of mechanical energy and device for 
out this process (Patent), 2:43613 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Device to reduce the nitrogen oxide content in the exhaust gas of 
an internal combustion engine (Patent), 2:43646 
Low leaded motor gasoline of high knock rating having few 
pollution effects Patent), 2:43655 
Method and device for restraining nitrogen oxide production in 
combustion gas of internal combustion engines (Patent), 2:43647 
INTERNAL COMBUSTION —_— HAUST 
RECIRCULATION SYSTEM: 
Device to reduce the nitrogen am content in the exhaust gas of 
an internal combustion engine (Patent), 2:43646 
INTERNAL COMBUSTION ENGINES/EXHAUST SYSTEMS 
Exhaust apparatus (Patent), 2:43633 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 


 - ment for feeding thermal generators with fuel (Patent), 
43919 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 


Fuel vapor disposal means with closed control of air fuel ratio 


(Patent), 2:43649 





INTERNAL COMBUSTION ENGINES/PISTONS 


INTERNAL COMBUSTION ENGINES/PISTONS 
Calculation of heat transfer on the lateral surface of pistons, 


43612 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Automotive crankcase emission control system (Patent), 2: 43650 
Equipment to reduce the emission of noxious components in the 
—_ ust gas of an internal combustion engine (Patent), 2:43640 
Fuel vapor ne ory means with closed control of air fuel ratio 
(Patent), 2:4364 
Method and device for restraining nitrogen oxide production in 
combustion gas of internal combustion engines & Patent), 2:43647 
INTERSTELLA "SPACE/MOLECULES 
Emission cross sections for rotational transitions of molecules of 
astrophysical interest WU ables), 2:44165 (LA-6366) 
IODINE/SEPARATION PROCESSES 
Treatment and separation of radioactive fission products tritium, 
ases and iodine in nuclear fuel reprocessing plants, 2:42674 


IODINE/ SORPTION 
Possibility of revealing burst-hazardous structures in coals by the 
method of molecular probes (18 refs.), 2:42384 
IODINE 126/BETA-MINUS DECAY 
Population of 0* states in '*°Te by decay of '**I and y softness in 
even-even Te nuclei, 2:44382 
IODINE 126/BETA-PLUS DECAY 
Population of 0* states in '*°Te by decay of '**I and y softness in 
even-even Te nuclei, 2:44382 
IODINE 127/ACOUSTIC NMR 
Magnetoacoustic excitation of nuclear spin echo, 2:43779 
IODINE 129/SEPARATION PROCESS 
Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000) 
IODINE 131/RADIONUCLIDE KINETICS 
Internal radiation dose commitments in the northern temperate 
zone from ®°Sr, 14°Ba, '*I and '°*Cs produced in nuclear tests, 
2:44134 (HASL-318) 
IODINE 131/SEPARATION PROCESSES 
Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000 
IODINE 136/BETA-MINUS DECAY 
Decay of mass-separated '*°I to levels in the N = 82 nucleus 
136Xe including neutron particle-hole states, 2:44383 
ION ACOUSTIC WAVES/INSTABILITY 
Instability of coherent ion acoustic wave in a phonon gas, 2:44559 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Instability of coherent ion acoustic wave in a phonon gas, 2:44559 
ION BEAMS/BEAM PRODUCTION 
Beam-plasma discharge in metal vapor, 2:44517 
ION BEAMS/RESEARCH PROGRAMS 
Particle beam fusion research, 2:44640 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DETECTION/PLASTIC SCINTILLATION DETECTORS 
Response of ~ astic scintillator detectors to heavy ions, Z< =35, 
E<=170 MeV, 2:43966 
ION MICROPROBE ANALYSIS 
Microprobe design using a liquid gallium ion source, 2:43975 
ION PROBES/DESIGN 
Microprobe design —s a liquid gallium ion source, 2:43975 
ION PROBES/IO URCES 
bene pe oe a a liquid gallium ion source, 2:43975 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
ION SOURCES/DESIGN 
Polarized H”, D”, and T~ ion sources, 2:43950 
— the ZGS polarized ion source development activity, 
1 
ION SOURCES/OPERATION 
New polarized ion source for Saturne II, 2:43949 
TRIUMF polarized ion source, 2:43952 
ION SOURCES/RELIABILITY 
ot the ZGS polarized ion source development activity, 
43951 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONOSPHERE/MODIFICATIONS 
Plasma heating through parametrically induced turbulence. 
Environmental research papers, 2:44177 (AD-A-030727) 
IONOSPHERE/PLASMA DRIFT 
Studies of low-energy plasma motion: results and a new technique. 
Environmental research papers, 2:44175 (AD-A-030333) 
IONOSPHERE/PLASMA HEATING 
Plasma heating through parametrically induced turbulence. 
Environmental research papers, 2:44177 (AD-A-030727) 
IONOSPHERE/WAVE PROPAGATION 
Effects of ionospheric dispersion on pulsed electromagnetic 
signals, 2:44176 (SAND-76-0391) 
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IONS/ACCELERATION 
"Gas lens” and its use in accelerating ions by a high-current beam, 
2:44182 
IOWA/COAL MINES 
Report on the location and distribution of coal strip mines in lowa 
and — for future coal explorations (4 refs), 2:42424 


(IS-ICP-26) 
IOWA/LAND RECLAMATION 
Bryophytes and revegetation of coal spoils in southern Iowa, 
2:42408 (IS-ICP-41 5 
IRIDIUM/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
IRIDIUM/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
IRIDIUM 193/MOESSBAUER EFFECT 
Volume-corrected isomer shifts of transition-metal impurities: An 
orbital electronegativity scale, 2:43724 
IRIDIUM ALLOYS/CHEMICAL REACTION KINETICS 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions, 2:43727 (BNL-22275) 
IRON/BIOLOGICAL ACCUMULATION 
Mercury and iron uptake by cytosomes in mantle epithelial cells of 
— clams (Mercenaria mercenaria) exposed to mercury, 


IRON/DEFORMATION 
Mechanical state relations for inelastic deformation of iron: the 
choice of variables, 2:43703 
IRON/DIFFUSION COATING 
Boronizing in a boron trichloride atmosphere, 2:43676 (HB-5450) 
IRON 54 TARGET/NEUTRON REACTIONS 
Valence neutron capture in °*Fe (Cross sections, 2.5 to 500 keV, 
resonance spectroscopic data), 2:44377 (AAEC/E-403) 
IRON 54 TARGET/OXYGEN 18 REACTIONS 
Single-neutron transfer to ?°Si, *’ “Ca, and **Fe states induced by 
the (78O, '7O(g.s.)) and (*O,'70(0.87 MeV)) reactions, 2:44378 
IRON $1/MOESSBAUER EFFECT 
Volume-corrected isomer shifts of transition-metal impurities: An 
orbital electronegativity scale, 2:43724 
IRON ALLOYS 
See also IRON BASE ALLOYS 
STEELS 


IRON ALLOYS/HEAT TREATMENTS 
Effect of heat treatments on the mechanical properties of CuNiFe 
Spry alloys, 2:43672 (LBL-5791) 
IRON ALLOYS/SUPERCONDUCTIVITY 
Resistivity and anomalous superconducting transition in Ti/sub 1- 
x/Fe/sub x/ alloys (0<x< or =0.2), 2:43713 
IRON ALLOYS/YIELD STRENGTH 
Effect of heat treatments on the mechanical properties of CuNiFe 
spinodal alloys, 2:43672 (LBL-5791) 
IRON BASE ALLOYS/MAGNETOSTRICTION 
Sintering studies of rare-earth iron laves phase magnetostrictive 
compounds ((Dyo.7Tbo.3)Fe2), 2:43678 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Effects of helium on mechanical properties of Armco iron, 2:43693 
(DP-MS-76-63) 
IRON BASE ALLOYS/PHASE TRANSFORMATIONS 
Subgrain refinement strengthening. Annual report, October 1, 
1975- no prey 30, 1976, 2:43684 (SAN-326-38-X6) 
IRON BASE ALLOYS/SINTERING 
Sintering studies of rare-earth iron laves phase magnetostrictive 
compounds ((Dyo.7Tbo.3)Fez), 2:43678 
IRON BASE ALLOYS/STRAIN HARDENING 
Tensile properties and deformation-induced transformations in 
metastable austenitic a crystals, = 43694 (LBL-5749) 
IRON BASE ALLOYS/STRESS CORROSION 
Geothermal materials studies. Quarterly ned. July-September 
1976, 2:42836 (UCID-17261-76-3) 
IRON BASE ALLOYS/TENSILE PROPERTIES 
Tensile properties and deformation-induced transformations in 
metastable austenitic single crystals, 2:43694 (LBL-5749) 
IRON COMPLEXES/CHEMICAL REACTION KINETICS 
Electron transfer reactions of excited dyes with metal complexes. 
Progress report, May 1, 1976-January 31, 1977 (Fe(III)-thionine 
reaction), 2:43797 (COO-2889-1) 
IRON COMPOUNDS 
See also FERRITES 
IRON COMPOUNDS/CRYSTAL GROWTH 
Preparation and Czochralski crystal growth of the iron titanates, 
FeTiOs, FezTiOs, and Fe2TiOs, 2:43769 
IRON Se a ee 
Chemical engineerin, cae. 2:43795 (ORNL/TM-5291) 
IRON ORES/ EDU 
Manufacture of iictien gases for the purofer process, 2:43589 
IRON OXIDES 
See also ILMENITE 
IRON OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
High voltage electron microscope studies of ceramic ferrites 
LiFesOs and NiFe2O,), 2:43771 
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IRON OXIDES/SORPTIVE PROPERTIES 
Comparative evaluation of high- and low-temperature gas 
cleaning for coal gasification-combined cycle power systems (25 
refs), 2:42363 (EPRI-AF-416) 
IRON OXIDES/STACKING FAULTS 
High voltage electron microscope studies of ceramic ferrites 
(LiFesOs and NiFe2O,), 2:43771 
ISABELLE STORAGE RINGS/LINEAR MOMENTUM 
RESOLUTION 
Small momentum width beams in ISABELLE: a useful feature for 
experiments, 2:43963 (BNL-50638) 
ISAR DEVICES/PLASMA MACROINSTABILITIES 
Finite-Larmor-radius stabilization of the m= 2 instability in the 
Isar T1-B high-beta stellarator, 2:44546 
ISING MODEL/RENORMALIZATION 
Low-temperature approach to the renormalization-group study of 
critical phenomena, 2:44436 
ISOBARIC SPIN 
See ISOSPIN 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOSPIN/SELECTION RULES 
AI = 1/2 rule and right-handed currents: Heavy-quark expansion 
and limitation on Zweig’s rule, 2:44306 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
pe separation process — 2:43814 
ISOTOPE SEPARATION/MANAGEMENT 
Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA vy 
—— and restricted data functions. Appendix I. 
onweapon defense-related programs in ERDA, 2: 43482 
(ERDA-97D) 
ISOTOPIC SPIN 
See ISOSPIN 
ITALY/NUCLEAR POWE 


R 
Future prospects in Italy of the nuclear fuel services industry, 
2:43100 (IAEA-162) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/COAL MINES 
Technical measures for the development in Akabira coal mine (2 
refs.), 2:42438 
JAPAN/HTGR TYPE REACTORS 
Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
conceptual oo 2:43255 (JAERI-M-6400) 
JAPAN/LMFBR REACTORS 
Progress report on fast breeder reactor development in Japan, 
he ril-June 1976, 2:43047 (JAPFNR-244) 
JAPAN/NUCLEAR POWER 
Future trend of nuclear power as energy sources, 2:43096 (IAEA- 


162) 
JAPAN/PROCESS HEAT REACTORS 
Nuclear steelmaking in Japan, 2:43127 
JAPAN/THERMAL WATERS 
Studies by the dynamic method on the reaction of rock with hot 
spring water of the Tamagawa Hot Springs in Japan, 2:42843 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN RESEARCH REACTOR-1 
See JRR-1 REACTOR 


UNUM 
See SMALL INTESTINE 
JET DRILLS 
See also DRILL BITS 
NOZZLES 
JET DRILLS/PERFORMANCE TESTING 
Design of a water vn drill for development of geothermal 
resources. Progress report, December 1, 1976-February 1, 1977, 
2:42833 (COO-2677-6) 


KAON-PROTON INTERACTIONS/HELICITY 


JET ENGINE FUELS/ADDITIVES 
Effectiveness of ionol as an antioxidant for jet fuels obtained by 
the use of hydrogenation processes, 2:43583 
JET ENGINE rE S/ANTIOXIDANTS 
Effectiveriess of ionol as an ee a i fuels obtained by 
the use of hydrogenation proc 2:4 
JET ENGINE FUELS/EL Ica CHARGES 
Evaluation of the hazards of static electricity in POL systems. 
Final rt, Jun 1974-Dec 1975, 2:42607 (AD-A-029734) 
JET ENGINE FUELS/IGNITION 
Photographic a of modified fuel breakup and ignition. 
Final report, Jan 1973-Dec 1975, 2:42608 (AD-A-030053) 
JET ENGINE FUELS/SPECIFICATIONS 
aneen ys fuel aj wey on jet fuel availability. Final technical 
975-Apr 1976, 2:42605 (AD-A-029493) 
JETE GNI 'FUELS/STORAGE 
Evaluation of the hazards of static electricity in POL systems. 
Final report, Jun 1974-Dec 1975, 2:42607 (AD-A-029734) 
TOKAMAK/DESIGN 


Jet - the European engineered fusion experiment, 2:44608 
JET TOKAMAK/NE L ATOM BEAM INJECTION 
Additional heating in JET, 2:44450 (CEA-CR-10(Vol.2)) 
JFER REACTOR 
See JOYO REACTOR 
JMTR REACTOR/IN PILE LOOPS 
Determination of the capacity of a helium purification system for 
the OGL-1 gas loop, 2:43222 (JAERI-M-6505) 
JOSEPHSON E /REVIEWS 
J hson junction devices, 2:44429 
JOSEPHSON JUNCTIONS/ORDER PARAMETERS 
PNP) in nonuniform Josephson junctions, 2:44425 
JOSEPHSON JUNCTIONS/REVIEWS 
Soncebone | junction — 2:44429 
JOYO REA CTOR COOLING SYSTEMS 
Status report of cold t cold traps in O-arai Engineering Center, P.N.C., 
2:43025 (PNC-N-941-75-70) 
JRR-1 REACTOR/REACTOR DECOMMISSIONING 
Decommissioning of the reactor facilities. Example of JRR-1 
reactor, 2:43228 
JRR-1 REACTOR/REACTOR DISMANTLING 
Decommissioning of the reactor facilities. Example of JRR-1 
reactor, 2:43228 


K 


K01 
See KAONS NEUTRAL SHOn ~-LIVED 
K-1420 RESONANCES/PARTICLE PROPERTIES 
New results in meson spectroscopy (Review), 2:44275 
K*RESONANCES/DECAY 
Generalization of the electromagnetic current operator (Magnetic 
moment value determination, Gell-Man-Nishijima formula), 
2:44319 (ORO-3992-297) 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KAON MINUS REACTIONS/MULTIPLE PRODUCTION 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and oe — collisions at Fermilab energies, 
2:44237 (COO-3069-4 
KAON MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization and spin rotation measurements in elastic hadron 
scattering at 39 and 44.5 GeV/c (Scattering amplitudes), 
2:44. 


144257 
KAON MINUS-PROTON INTERACTIONS/SCATTERING 
y* rm production reactions (Universality, broken SU(3)), 
2:4432 


KAON PLUS REACTIONS/MULTIPLE PRODUCTION 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton- — collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
KAON PLUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Progress report on measurement of the polarization in K* neutron 
charge exchange (6 GeV, polarization), 2:44277 
KAON PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization and spin rotation measurements in elastic hadron 
scattering at 39 and 44.5 GeV/c (Scattering amplitudes), 
2:44257 


KAON-PROTON INTERACTIONS/HELICITY 
Helicity conservation in meson diffraction dissocia:. 9n (Deck 
model), 2:44324 





KAONS 


KAONS 
See also KAONS NEUTRAL 
KAONS/LEPTONIC DECAY 
SU(3)/sub E/-invariant form factor for pseudoscalar mesons 
(Strangeness-changing suppression factor), 2:44333 
Weak-electromagnetic decays 7 (K) yieldslv/sub 1/y and 7 (K) 
yieldslv/sub 1/1'* I~ (Review, amplitudes), 2:44224 
KAONS NEUTRAL 
See also KAONS NEUTRAL SHORT-LIVED 
KAONS NEUTRAL/PARTICLE PRODUCTION 
pp interactions at 6 GeV/c in the 12 foot chamber with polarized 
beam (Asymmetries, mass and angular distributions, Deck 
effect), 2:44262 
KAONS NEUTRAL SHORT-LIVED/PARTICLE PRODUCTION 
K° phenomena associated with neutrino-induced ~ e* events, 
2:44233 
KEMA SUSPENSION TEST REACTOR 
See KSTR REACTOR 
KENTUCKY/COAL INDUSTRY 
Legal institutions for the allocation of water and their impact on 
coal conversion operations in Kentucky. Research report, 
2:43507 (PB-256796) 
KENTUCK Y/NATURAL GAS DEPOSITS 
Three Lick Bed: useful stratigraphic marker in Uses: Devonian 
shale in eastern Kentucky and adjacent areas of Ohio, West 
Virginia and Tennessee, 2:42611 (MERC/CR-77-2) 
KENTUCKY/WATER RESOURCES 
Legal institutions for the allocation of water and their impact on 
coal conversion operations in Kentucky. Research report, 
2:43507 (PB-256796) 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KERNKRAFTWERK PHILIPPSBURG-2 
See PHILIPPSBURG-2 REACTOR 
KERNKRAFTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KEROGEN/CHEMICAL COMPOSITION 
Comparative characteristics of alcohol-benzene and ether extracts 
of kuckersite kerogen, 2:42642 
KEROGEN/DIAGENESIS 
Thermal alteration of young kerogen in relation to petroleum 
genesis, 2:42538 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KINK INSTABILITY/INSTABILITY GROWTH RATES 
Resistive internal kink modes, 2:44542 
KKP-2 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-2 REACTOR 
KNOCK-ON ELECTRONS 
See ELECTRONS 
K]JRESONANCES 
See also K-1420 RESONANCES 
KRYPTON/RADIOACTIVE WASTE PROCESSING 
Availability analysis of the freon absorption system for treating 
effluents from reprocessors, 2:42697 (ORNL/TM-5797) 
KRYPTON 84 REACTIONS/QUASI-ELASTIC SCATTERING 
~ — in reaction data induced by massive heavy ions, 


KRYPTON 85/ENVIRONMENTAL TRANSPORT 
Off-site radiological safety program for Project Rulison flaring, 
Phase III, 2:44026 (EMSL-LV-539-8) 
KRYPTON 85/HEALTH HAZARDS 
Off-site radiological safety program for Project Rulison flaring, 
Phase III, 2:44026 (EMSL-LV-539-8) 
KRYPTON 85/SEPARATION PROCESSES 
Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000) 
KSTR REACTOR/REACTOR OPERATION 
Aqueous homogeneous suspension reactor project. Semiannual 
report for the period April 1 through September 30, 1976, 
2:43220 (INIS-mf-3522) 
KWO REACTOR 
See OBRIGHEIM REACTOR 


L 


LACTATE DEHYDROGENASE/SOLUBILITY 
Effect of ionizing radiation on binding of enzymes with subcellular 
structures. Report 1. Binding and solubilization of lactate 
dehydrogenase, 2:44112 (ERDA-tr-266) 
LAGRANGIAN FIELD THEORY/ANALYTIC FUNCTIONS 
Common feature of nonlinear solvable models, 2:44354 
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LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
pp interactions at 6 GeV/c in the 12 foot chamber with polarized 
beam (Asymmetries, mass and angular distributions, Deck 
effect), 2:44262 
LAMBDA PARTICLES/POLARIZATION 
A° polarization measurements at the Fermilab Neutral Hyperon 
acility, 2:44265 
A polarization and the inclusive process pp yields AX (Mueller- 
eae oes absorption corrections), 2:44322 
LAM RAPHY 


See TOMOGRAPHY 
LAMPF LINAC/ION SOURCES 
Polarized H~, D~, and T~ ion sources, 2:43950 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
LAND POLLUTION/HEALTH HAZARDS 
Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 
LAND RECLAMATION/ECONOMIC IMPACT 
Economic impacts of surface mine reclamation, 2:43512 
LAND RECLAMATION/RECOMMENDATIONS 
Coal mining operating regulations: adoption of cooperative 
agreement with Wyoming for the enforcement and 
— of surface coal mine reclamation standards, 
4 
LAND RECLAMATION/REGIONAL ANALYSIS 
Economic impacts of surface mine reclamation, 2:43512 
LAND RECLAMATION/REVEGETATION 
Strip mining, the West, and the Nation (Detailed examination of 
State and Federal laws), 2:42417 
LAND a Saag gether a ada 
Coal mining operating regulations: reclamation standards, 2: 
LAND USE/DECISION MAKING 
Review of decision methodologies for evaluating regulatory 
actions err pa health and safety (Nuclear industry site 
selection), 2:44059 (BNWL-2158) 
LAND USE/ENVIRONMENTAL IMPACTS 
Research problems and issues in the application of land use 
controls to environmental protection, 2:44057 (ANL-72-XX-5) 
LAND USE/MANAGEMENT 
Controlling nonpoint sediment sources with cropland 
management: a national economic assessment, 2:44056 
LAND USE/PLANNING 
Accommodation or preemption. State and Federal control of 
rivate coal lands in Wyoming, 2:42521 
LAND USE/RESEARCH PROGRAMS 
Research problems and issues in the application of land use 
controls rca, protection, 2:44057 (ANL-72-XX-5) 


See RARE EARTHS 
ON-ATOM COLLISIONS 
Experimental determination of the ratio of the cross sections for 
ionization by protons of L: and Lz atomic subshells (250 to 500 
keV, initial-state electron-momentum distribution), 2:44196 


ALLOYS 
See also LANTHANUM BASE ALLOYS 
LANTHANUM ALLOYS/CRITICAL FIELD 
Free energy and thermodynamical critical field H/sub c/(T) of a 
superconductor with crystalline-field-split magnetic impurities: 
(LaPr)Sns, 2:43719 
LANTHANUM ALLOYS/FREE ENERGY 
Free energy and thermodynamical critical field H/sub c/(T) of a 
superconductor with crystalline-field-split magnetic impurities: 
(LaPr)Sns, 2:43719 
BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Spin-glass ordering and superconductivity in amorphous LasoAuzo 
alloys doped with Gd, 2:43705 (CALT-822-92) 
ANTHANUM BASE ALLOYS/MAGNETIC 
SUSCEPTIBILITY 
Spin-glass ordering and superconductivity in amorphous LagoAuzo 
alloys doped with Gd, 2:43705 (CALT-822-92) 
A BASE ALLOYS/TRANSITION 
TEMPERATURE 
Spin-glass ordering and superconductivity in amorphous LasoAuz0 
alloys doped with Gd, 2:43705 (CALT-822-92) 
LASER FUSION REACTORS/DESIGN 
Fusion-fission hybrid reactors based on the laser solenoid, 2:44593 
(CONF-760935-P2) 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
Exploratory development of fusion cast calcium fluoride for 1.06 
micrometer pulsed laser optics. Progress report, June 25, 1976- 
September 25, 1976, 2:44629 (COO-4029-1) 
LASER IMPLOSIONS 
Laser fusion (Basic principles and present research status), 2:44635 
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Laser interaction and related Pre phenomena. Report on the 4. 
international workshop at Rensselaer Polytechnic Institute 
Troy, New York, USA, 8-12 November 1976, 2:44642 

LASER IMPLOSIONS/COMPUTER CODES 

Numerical simulation of laser-initiated fusion, 2:44633 
LASER IMPLOSIONS/CONFORMAL INVARIANCE 
Self-similar implosion of shells, 2:44639 
LASER IMPLOSIONS/ELECTRON PLASMA WAVES 
Collective plasma behaviour in laser plasma experiments, 2:44482 
LASER IMPLOSIONS/ENERGY TRANSFER 
Thermonuclear fusion plasma produced by laser coupling and 
implosion, 2:44644 
LASER IMPLOSIONS/RESEARCH PROGRAMS 
Experimental and theoretical work on laser interaction and laser- 
riven implosion carried out at Limeil, 2:44636 
Laser compression studies at the University of Rochester, 2:44641 
LASER IMPLOSIONS/STREAK PH RAPHY 
Composite x-ray pinholes for time-resolved microphotography of 
laser compressed targets, 2:44503 
Lasers and laser applications. Imaging implosion dynamics: The x- 
ray pinhole/streak camera, 2:44632 (UCRL-52000-76-12) 

LASER IMPLOSIONS/X-RAY SPECTRA 

Lasers and laser applications. Imaging implosion dynamics: The x- 
ray ss camera, 2:44632 (UCRL-52000-76-12) 

LASER ISOTOPE SEPARATION 

Laser isotope separation (Patent), 2:42745 
Laser separation of isotopes, 2:42664 
LASER ISOTOPE SEPARATION/MANAGEMENT 
Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA military 
application and restricted data functions. — i, 
onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 
LASER MATERIALS/MEETINGS 
—— damage in optical materials: 8th ASTM symposium, 
2:43891 
LASER MATERIALS/PHYSICAL RADIATION EFFECTS 
Laser induced damage in optical materials: 8th ASTM symposium, 
2:43891 
LASER MIRRORS/DAMAGE 
Laser-induced damage at 1064 nm, 125 psec, 2:43890 
LASER MIRRORS/PHYSICAL RADIATION EFFECTS 
Laser-induced damage at 1064 nm, 125 psec, 2:43890 
=< damage in optical materials: 8th ASTM symposium, 
2:43891 
LASER-PRODUCED PLASMA 
High-temperature high-quality deuterium plasma production by 
laser beam and interactions with magnetic fields, 2:44628 (CEA- 
CR-10(Vol.2)) 
Laser fusion (Basic principles and present research status), 2:44635 
Laser interaction and related plasma phenomena. Report on the 4. 
international workshop at Rensselaer Polytechnic Institute 
Troy, New York, USA, 8-12 November 1976, 2:44642 
LASER-PRODUCED PLASMA/ABSORPTION SPECTRA 
Doubly excited autoionization resonances in the absorption 
spectrum of Li* formed in a laser-produced plasma, 2:44537 
LASER-PRODUCED PLASMA/ADIABATIC COMPRESSION 
HEATING 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2:44474 
LASER-PRODUCED PLASMA/BACKSCATTERING 
Report of the workin: ee tes stimulated backscatter, 2:44535 
LASER-PRODUCED PLASMA/BRILLOUIN EFFECT 
Report of the working group on stimulated backscatter, 2:44535 
LASER-PRODUCED PLASMA/ENERGY SPECTRA 
Recent developments in understanding the physics of laser- 
roduced plasmas, 2:44637 
LASER-PRODUCED PLASMA/ENERGY TRANSFER 
Thermonuclear fusion plasma produced by laser coupling and 
implosion, 2: 
LASER-PRODUCED PLASMA/ION EMISSION 
oe y ions from a Nd-laser-produced plasma, 2:44504 
LASER-PRODUCED PLASM AGEMENT 
Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA military 
application and restricted data functions. a 3 
onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 
LASER-PRODUCED PLASMA/METASTABLE STATES 
Collisional de-excitation of metastable levels and the intensities of 
the resonance doublet components of hydrogenlike ions in a 
laser plasma, 2:44514 
LASER-PRODUCED PLASMA/TURBULENT HEATING 
Plasma heating through parametrically induced turbulence. 
Environmental research papers, 2:44177 (AD-A-030727) 


LEAD/EMISSION SPECTROSCOPY 


LASER-PRODUCED PLASMA/ULTRAVIOLET SPECTRA 
Parameters of calcium and titanium plasmas obtained using 
different focusing geometries of laser radiation, 2:44502 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
Analysis of the intensities of resonance line satellites of H-like ions 
in laser plasma, 2:44501 
LASER- IATION HEATING/COMPUTER CALCULATIONS 
Simulations of laser light absorption, 2:44473 
LASER-RADIATION HEATING/COMPUTER CODES 
Numerical simulation of laser-initiated fusion, 2:44633 
ee HEATING/ELECTRON PLASMA 


Collective plasma behaviour in laser plasma experiments, 2:44482 
LASER-RADIATION HEATING/ENERGY ABSORPTION 
Polarization-dependent absorption of laser radiation incident on 
dense-plasma planar targets, 2:44489 
LASER-RADIATION HEATING/MATHEMATICAL MODELS 
Simulations of laser light absorption, 2:44473 
LASER-RADIATION HEATING/PARAMETRIC 
INSTABILITIES 
Summary of activities of the Trieste working group on the 
interaction between plasmas and intense laser and electron 


beams, 2:44463 
LASER-RADIATION HEATING/PLASMA INSTABILITY 
eg plasma heating by an intense laser beam, 2:44486 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/FEEDBACK 
Distributed feedback in lasers due to parametric interaction: 
transient effects and nonlinear conditions, 2:43871 
LASERS/FREQUENCY MEASUREMENT 
Ra “ — laser linewidth diagnostic instrument, 2:43980 (SAND- 
-8215) 
LASERS/GAMMA RADIATION 
Radiative transitions in nuclei subjected to a laser radiation field, 
2:43881 
LASERS/LINE WIDTHS 
Rapid scan laser linewidth diagnostic instrument, 2:43980 (SAND- 
7-8215) 
LASERS/REVIEWS 
-_ on Eastern Europe, 2:43888 (JPRS-69025) 
L 


(Los Alamos Scientific Laboratory.) 
LASL/COMPUTER NETWORKS 
Overview of LASL integrated computer network, 2:44670 (LA- 
6756-MS) 
LASL/COMPUTERS 
Role of supercomputers at LASL, 2:44669 (LA-6750-MS) 
LASL/RES CH PROGRAMS 
E Division quarterly report, June 1-August 31, 1976, 2:43834 (LA- 
6565-PR) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Achievements and developments at LLL (1976), 2:44662 (UCRL- 
52000-77-2) 
Electronics Engineering Department quarterly report No. 1, 1977, 
2:43909 (UCRL-50025-77-1) 
Energy and technology review, 2:44494 (UCRL-52000-76-12) 
Energy and technology review, 2:44659 (UCRL-52000-77-1) 
Energy and technology review (February 1977), 2:44660 (UCRL- 
52000-77-2) 
Laboratory: retrospect and prospect (Director's report of 
February 25, 1977), 2:44661 (UCRL-52000-77-2) 
LEAD/ANTIPROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
LEAD/BIOLOGICAL INDICATORS 
Uptake of lead, zinc, cadmium, and copper by the pulmonate 
mollusc, Helix aspersa Muller, and its relevance to the 
monitoring of heavy metal contamination of the environment, 
44148 


LEAD/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
LEAD/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 
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LEAD/ENERGY GAP 
Some data on tunneling in the presence of microwave photons 
(Temperature dependence), 2:43716 
LEAD/KAON MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
LEAD/KAON PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
LEAD/PION MINUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
LEAD/PION PLUS REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
LEAD/PROTON REACTIONS 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
LEAD/TUNNEL EFFECT 
Some data on tunneling in the presence of microwave photons 
(Temperature dependence), 2:43716 
LEAD/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
LEAD 207 TARGET/NEUTRON REACTIONS 
Giant magnetic dipole states in ?°*Pb observed in the ?°’7Pb + n 
reaction, 2:44397 
LEAD 208/GIANT RESONANCE 
Giant magnetic dipole states in ?°*Pb observed in the ?’Pb + n 
reaction, 2:44397 
LEAD 208 TARGET/KRYPTON 84 REACTIONS 
Side peaking in reaction data induced by massive heavy ions, 


2:44395 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Trends of isotope yields observed in reactions induced by '*O ions 
of 140, 315 and 33600 MeV (Cross sections), 2:44387 
LEAD 210/ENVIRONMENTAL TRANSPORT 
Chemical and geochemical studies off the coast of Washington. 
Report of progress, May 1975-May 1976, 2:44038 (RLO-2225- 
T24-19) 
LEAD COMPOUNDS/FRACTURE PROPERTIES 
Influence of porosity on the mechanical properties of lead 
zirconate-titanate ceramics, 2:43752 (LBL-5479) 
LEAD COMPOUNDS/POROSITY 
Influence of porosity on the mechanical properties of lead 
zirconate-titanate ceramics, 2:43752 (LBL-5479) 
LEAD-ACID BATTERIES/COST 
Design and cost study for state-of-the-art lead acid load leveling 
and peaking batteries. Final report (2500 cycles, 10 MW, 100 
MWh), 2:43443 (EPRI-EM-375) 
LEAD-ACID BATTERIES/DESIGN 
Design and cost study for state-of-the-art lead acid load leveling 
and peaking batteries. Final report (2500 cycles, 10 MW, 100 
MWh), 2:43443 (EPRI-EM-375) 
LEAD-ACID BATTERIES/PRODUCTION 
Scrap battery plate reclaiming process (Patent; for plates with 
manufacturing defects), 2:43448 
Study of the manufacturing costs of lead-acid batteries for peaking 
power. Final report for the period ending Oct. 1976, 2:43442 
(CONS/2114-2) 
LEASES/DATA ANALYSIS 
Analysis of lease, production, and revenue data from offshore oil 
and gas leases (Regression, cluster, and discriminant methods 
and computer graphics used), 2:43514 (LA-6758-C) 
LEPTON-HADRON INTERACTIONS/REVIEWS 
— in lepton-hadron interactions, 2:44287 (ANL-HEP-PR-76- 
4 


) 
LEPTONIC DECAY/P INVARIANCE 
— symmetry and its experimental consequences, 
LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
LEPTON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Mass corrections in deep-inelastic scattering (Moment sum rules, 
higher-order corrections), 2:44293 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 
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LEPTONS/PAIR PRODUCTION 
Lepton pair production and the modified Drell-Yan mechanism in 
high energy unpolarized and polarized pp and antipp collisions, 
2:44318 (ANL-HEP-PR-77-24) 
LEPTONS/PARTICLE PRODUCTION 
Lepton pair production and the modified Drell-Yan mechanism in 
high energy unpolarized and polarized pp and antipp collisions, 
2:44318 (ANL-HEP-PR-77-24) 
LIFE-CYCLE COST 
Life-cycle costing in the procurement of window air conditioners: 
second procurement. Final report, 2:43461 (PB-256643) 
LIFE-CYCLE COST/ENERGY CONSERVATION 
Life cycle costing emphasizing energy conservation: guidelines for 
investment analysis, 2:43489 (ERDA-76/130(Rev.)) 
LIGHTING SYSTEMS/COMPARATIVE EVALUATIONS 
Improvement of metal halide lamps by complex formation, 
2:43566 


LIGHTING SYSTEMS/ENERGY CONSERVATION 
Lighting and thermal operations. Conservation paper number 18. 
Energy conservation principles applied to office lighting, 
2:43582 (FEA/D-75/404 
LIGHTING SYSTEMS/PERFORMANCE TESTING 
High-pressure sodium lamps to replace mbf lamps in existing 
installations, 2:43567 
Improvement of metal halide lamps by complex formation, 
43566 


:435 
LIGHTING SYSTEMS/SOLAR CELL ARRAYS 
Offshore applications for solar energy cells (For lighting bouys), 
2:42786 


LIGHTING SYSTEMS/SOLAR CONCENTRATORS 
Lighting with sunlight using sun tracking concentrators, 2:42795 
LIGNIN/CHEMICAL PROPERTIES 
Reductive properties of coke from hydrolysis lignin (9 refs.), 
2:42342 


LIGNIN/PHYSICAL PROPERTIES 
Reductive properties of coke from hydrolysis lignin (9 refs.), 
2:42342 


LIGNITE/CARBONIZATION 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE-1224-65) 
LIGNITE/CONSUMPTION RATES 
Production and consumption of coal, 1976-1980. Final report, 
2:43510 (PB-257441) 
LIGNITE/HYDROGENATION 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE-1224-65) 
LIGNITE/PRODUCTION 
Production and consumption of coal, 1976-1980. Final report, 
2:43510 (PB-257441) 
LIGNITE/SOLVENT EXTRACTION 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE-1224-65) 
LIMESTONE/CHEMICAL REACTIONS 
Interaction of limestone with the mineral part of the sulfur- 
containing wastes from coal enrichment (8 refs.), 2:42501 
LIMESTONE/GEOCHEMISTRY 
Patterned carbonate--a diagenetic feature, 2:42536 
LIMESTONE/LITHOLOGY 
Middle Silurian reefs in southern Peary Land, North Greenland, 


2:42535 
LIMESTONE/MINERALOGY 
Patterned carbonate--a diagenetic feature, 2:42536 
LIMESTONE/PETROLOGY 
Middle _ reefs in southern Peary Land, North Greenland, 
2:425 
LIMESTONE/RETENTION FUNCTIONS 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604 126-1) 
LIMITERS/PHYSICAL RADIATION EFFECTS 
ey of walls from hard disruption in large tokamaks, 


2:44654 
LIMITERS/SUPPORTS 
Device for supporting magnetic limiter coils within a vacuum 
container in a nuclear fusion apparatus (Patent), 2:44651 
Method for supporting magnetic limiter coils within a vacuum 
container in a nuclear fusion apparatus (Patent), 2:44652 
LINACS 
See LINEAR AC oe TORS 
LINEAR ACCELERA 
See also LAMPF LINAC 
STANFORD 20-GEV LINAC 
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LINEAR ACCELERATORS/OPERATION 
OL of the LUE-300 accelerator, 2:43936 
(ORNL-tr-4 
LINEAR THETA PINCH DEVICES/MAGNETIC MIRROR 
CONFIGURATIONS 
re > bd evaluation of a peristaltic pinch, 2:44459 


LINEAR THETA PINCH DEVICES/PLASMA 
CONFINEMENT 


“— — aus evaluation of a peristaltic pinch, 2:44459 
A-67 
LIPASES/ BIOCHEMICAL REACTION KINETICS 
Enzymatic probes of lipoprotein structure. Hydrolysis of human 
serum low density lipoprotein-2 by phospholipase Az, 2:44070 


IDS 
See also LIPOPROTEINS 
PHOSPHOLIPIDS 
LIPIDS/SEPARATION PROCESSES 
Thermal alteration of young kerogen in relation to petroleum 
enesis, 2:42538 
PPROTEINS/BIOCHEMICAL REACTION KINETICS 
Enzymatic probes of a meee sone Hydrolysis of human 
serum low density lipo —— 2 by AT. holipase Ae, 2:44070 
LIPOPROTEINS/MO CTURE 
Enzymatic probes of Seapemete structure. Hydrolysis of human 
serum low Bren A cert PB gen vos mes ed ba 2:44070 
LIQUEFIED NATURAL 
+ supply i in the framework of Austrian energy a 
4 


LIQUEFIED NATURAL GAS/MATERIALS HANDLING 
Fire safety aboard LNG vessels. Final report, 2:42623 (AD-A- 


030619) 
LIQUEFIED NATURAL GAS/PRODUCTION 
Process for the liquefaction of natural (Patent), 2:42616 
LIQUEFIED NATURAL GAS/TRANSPORT 
‘Gas tanker ships’ with particular consideration of ships for the 
transport of liquefied natural 2:42630 
Acceptance criteria for weld defects and non-destructive 
ae procedures for LNG tanks in ships, 2:43857 
Lig Lye a to transport liquefied gas (Patent), 2:42625 
“ RESIDUAL FUELS 
LIQUID CRYSTALS/OPTICAL PROP: 


ERTIES 
Nonlinear optical effects in ees crystals, 2:43777 (LBL-6022) 
LIQUID METAL FAST B REACTORS 

See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
v Sep phase methanation. Quarterly — July 1, 1976- 

9) 


tember 30, 1976, 2:42364 (FE-1505- 
LIQUID WASTES 


See also WASTE WATER 
LIQUID WASTES/BIOCHEMICAL REACTION KINETICS 
oe research and develo — (Use of microorganisms 
or their active fractions for modification of feed materials in 
rocess streams), 2:44068 (ORNL/TM-5291) 
LIQUID WASTES/CHEMICAL ANALYSIS 
Coal conversion process development, 2:42366 (ORNL/TM-5291) 
LIQUID WASTES/CHEMICAL COMPOSITION 

Environmental studies (Identification of soluble organic water 

poy 2:44048 (ORNL/TM-5291) 
LIQUID WASTES/HEAT RECOVERY 
Resource recovery from disposal of solid waste and sewage sludge 
(Patent), 2:43608 
LIQUID WASTES/MONITORING 
Environmental studies (Identification of soluble organic water 
llutants), 2:44048 (ORNL/TM-5291) 
LIQUID WASTES/RECYCLING 
Resource recovery from disposal of solid waste and sewage sludge 
(Patent), 2:43608 
LIQUID WASTES/STORAGE 
Study of mined storage caverns, 2:43856 (ORNL/Sub-75/64509) 
LIQUID WASTES/WASTE DISPOSAL 

A model for calculating effects of liquid waste disposal in deep 
saline aquifers. Model-simulation, 2:44049 (PB-256902) 

A model for calculating effects of liquid waste disposal in deep 
saline aquifer. Part I - develo mm Part II - documentation. 
Final report, 2:44050 (PB-25 

LIQUID WASTES/WASTE PROCESSING 

Absorption of chlorine and hydrochloric acid from gaseous 

wastes, 2:43607 
LITHIUM/DEUTERON REACTIONS 

Neutron yields and dosimetry for Be(d,n) and Li(d,n) neutron 

sources at E/sub d/ = 40 MeV, 2:44372 (TID-27550) 
LITHIUM/NITRIDATION 

Reaction of nitrogen with lithium at common temperature and the 

role of water vapor in this reaction, 2:43806 (BNWL-tr-232) 


LMFBR TYPE REACTORS/FUEL ASSEMBLIES 


LITHIUM 6 TARGET/PROTON REACTIONS 
mY x reaction as a quasifree reaction pocomm, 2:44373 
7 REACTIONS/COMPOUND- US 
REACTIONS 
Determination of ['/sub n//T’/sub f/ at 12 to 20 MeV excitation 
from evaporation-residue cross sections, 2: 
LITHIUM 7 REACTIONS/FISSION 
Determination of ['/sub n//T’‘/sub f/ at 12 to 20 MeV excitation 
from evaporation-residue cross sections, 2: 2 
LITHIUM 7 TARGET/PROTON REACTIONS 
, d*He) reaction as a quasifree a rocess, 2:44373 
UM COMPOUNDS/CRYSTAL D 
Lattice defects in lithium ferrite spinel, 2: 343750 (LBL-5700) 
LITHIUM COMPOUNDS/CRYSTAL-PHASE 
TRANSFORMATIONS 
High voltage electron microscope studies of ceramic ferrites 
iFesOs and NiFe2O,), 2:43771 
LITHIUM COMPOUNDS/MAGNETIC PROPERTIES 
Defects, phase transformations and magnetic properties of lithium 
ferrite, 2:43770 (LBL-5759) 
LITHIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Defects, phase transformations and magnetic properties of lithium 
ferrite, 2:43770 (LBL-5759) 
LITHIUM COMPOUNDS/STACKING FAULTS 
High voltage electron microscope studies of ceramic ferrites 
iFesOs and NiFe2O,), 2:43771 
FLUORIDES/CORROSIVE EFFECTS 
Corrosion resistance of type 316 stainless steel to LigBeF, (66-34 
Mole % LiF-BeF2), 2:43732 pong M-5782) 
LITHIUM SILICATES/IONIC CONDUCTIVITY 
Percolative ionic conduction in the LiAISiO, glass-ceramic 


system, 2:43758 
LITHIUM-SULFUR BATTERIES/DESIGN 
Modular electrical energy storage device (Patent), 2:43449 
LITHIUM-WATER-AIR BATTERIES/RESEARCH PROGRAMS 
Lithium-water-air battery project: progress during the month of 
February 1977 (LLL), 2:43446 (UCID-17426-77-2) 
Lithium-water-air battery project: progress during the month of 
March 1977 (LLL), 2:43447 (UCID-17426-77-3 
Summary of the lithium-air battery research program (LLL- 
LMSC), 2:43445 (UCID-17425) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PEC BRASIMONE REACTOR 
PHENIX REACTOR 
RAPSODIE REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
Post-Accident Core Retention and Heat Removal, 2:43302 
(SAND-76-9008) 
LMFBR TYPE REACTORS/AIR CLEANING SYSTEMS 
Direct in-vessel applications ae at Harvard Air Cleaning 
Laboratory. Annual report, October 1, 1975-January 31, 1977 
(Removal of LMFBR sodium fire aerosols), 2:43244 (COO- 
2801-5) 
LMFBR TYPE REACTORS/BOILING DETECTION 
Sodium boiling detection in LMFBRs by acoustic-neutronic cross 
correlation, 2:43027 (TID-27579) 
LMFBR TYPE REACTORS/BREEDING RATIO 
Criticality and breeding ratio correlations, 2:43009 (FEI-518) 
LMFBR TYPE REACTORS/CLOSURES 
Metal lagging (Patent; LMFBR), 2:43031 
LMFBR PI REACTORS/CONTAINMENT SHELLS 
Interaction of sodium with various concretes, with limited access, 
at 400 to 600°C, 2:42993 (AERE-R-6708) 
LMFBR TYPE REACTORS/CONTROL ROD DRIVES 
Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43405 
Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43346 
LMFBR TYPE REACTORS/CORE CATCHERS 
Calculation models for the thermodynamic design of a core 
retention vessel, 2:43300 (SAND-76-9008) 
Ex-vessel core catcher materials interactions. Annual progress 
report, 2:43236 (ATR-77(7608)-1) 
Molten material propagation in a sacrificial bed, 2:43294 (SAND- 
76-9008) 
Post-Accident Core Retention and Heat Removal, 2:43302 
(SAND-76-9008) 
LMFBR TYPE REACTORS/CORIUM 
Ex-vessel core catcher materials interactions. Annual progress 
report, 2:43236 (ATR-77(7608)-1) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
LMFBR subassembly response to simulated local pressure 
loadings, 2:43393 





LMFBR TYPE REACTORS/FUEL CANS 


Nuclear reactor fuel assembly (Patent), 2:43033 
LMFBR TYPE REACTORS/FUEL CANS 

PECTCLAD: a computer code to determine fuel i cladding 
deformation and stress, 2:43014 (HEDL-TME-75-46) 

VASTAR, a ——an programme for creep strain- 
time data, 2:43005 (ECN-3 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

BOBL: A subchannel code on bowing and blockages, 2:43248 
(ECN-6) 

Effect of duct configuration on peripheral! flow in oa simulated 
LMFBR fuel assemblies, 2:43024 (ORNL/TM-5827) 

Fission heated subassembly for sodium boiling experiments in 
EBR-II, 2:43305 (TID-27570) 

LMFBR safety and core systems programs. Progress report, July- 
September 1976 (Thermal-Hydraulic-Out-of-Reactor Safety 
Facility), 2:43268 (ORNL/TM-5753) 

Measurements of velocities downstream of blocked subchannels in 
a model reactor rod bundle, 2:43035 

Procedures and instrumentation for sodium boiling experiments in 
EBR-II, 2:43306 (TID-27575) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Experimental verification of structural models to analyze the 
nonlinear dynamics of LMFBR fuel elements, 2:43395 

LMFBR safety and core systems programs. Progress report, 
October-December 1976 (Fuel failure mockup facility; thermal- 
— out-of-reactor safety facility), 2:43269 (ORNL/TM- 
5 


LMFBR safety and core systems programs. Progress report, July- 
September 1976 (Thermal-Hydraulic-Out-of-Reactor Safety 
Facility), 2:43268 (ORNL/TM-5753) 

LMFBR subassembly response to simulated local pressure 
loadings, 2:43393 

Numerical and modeling techniques used in the EPIC code, 
2:43243 (CONF-770304-14) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Advanced oxide fuel systems design and trade-off studies, 2:43012 
(GEAP-14128) 

LMFBR fuel analysis. Task C. Reliability aspects of LMFBRs. 
Final report, July 1, 1975-September 30, 1976, 2:43263 
(NUREG-0148) 

Nuclear reactor fuel element containing an end piece for 
maintaining the column of fuel pellets (Patent; LMFBR), 
2:43034 

Performance of encapsulated mixed-oxide fuel rods (series F8A) 
irradiated in EBR-II to 12 atomic percent burnup, 2:43011 
(GEAP-14126) 

Power to melt mixed oxide fuel: a progress report on the GE-F20 
experiment, 2:43013 (GEAP-14134) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Potential for penetration of a hot vapor jet into a subcooled liquid, 
2:43237 (BNL-NUREG-22219) 

LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 

Magnetostrictive high-temperature sound and vibration 
measurement device for nuclear power plants (LMFBR), 
2:43045 

Remote signal transmission for Liquid Metal Fast Breeder 
Reactors, 2:43018 (ORNL/TM-5629) 

Sodium boiling detection in LMFBRs (Phase I). Semifinal report, 
2:43189 (RLO-2225-T34-8) 

LMFBR TYPE REACTORS/MEETINGS 

Aerosol formation, vapor deposits, and sodium vapor trapping. 

Summary report, 2:43015 (IWGFR-15) 
LMFBR TYPE REACTORS/MELTDOWN 

Chemical interaction possibilities between core and core catcher 
materials, 2:43293 (SAND-76-9008) 

Criticality calculations for hot UO2/PuO2/steel mixtures with 
variable steel content and porosity, 2:43274 (SAND-76-9008) 

Experiments with a molten UO: pool, 2:43283 (SAND-76-9008) 

Fragmentation cf the core molten materials resulting from their 
contact with liquid sodium, 2:43278 (SAND-76-9008) 

Fuel coolant interaction, 2:43279 (SAND-76-9008) 

Heat transfer from an internally heated liquid layer, 2:43295 
(SAND-76-9008) 

Influence of materials interactions on Post-Accident Heat 
Removal containment transients, 2:43298 (SAND-76-9008) 

Modeling of pool growth, 2:43297 (SAND-76-9008) 

Molten fuel pool studies program, 2:43284 (SAND-76-9008) 

Molten material propagation in a sacrificial bed, 2:43294 (SAND- 
76-9008) 

Post-accident downward relocation of molten fuel, 2:43292 
(SAND-76-9008) 

Simulation of thermal phenomena expected in fuel coolant 
interactions in LMFBRs, 2:43264 (NUREG-0187) 

Studies of pool growth with simulant materials, 2:43296 (SAND- 
76-9008) 

UO: flow freezing processes, 2:43291 (SAND-76-9008) 

LMFBR TYPE REACTORS/NUCLEAR FUELS 

Chemical Engineering Division fuels and materials chemistry. 

Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
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LMFBR TYPE REACTORS/PIPES 

Preliminary investigation of the relationship between ultrasonic 
Rayleigh waves and surface residual stress in circumferentially- 
welded pipe, 2:43022 (ORNL/TM-5779) 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Acoustic emission analysis on fatigue failure of LMFBR primary 
coolant piping, 2:43037 (JAPFNR-240) 

Burning and smoke release rates of sodium pool fires (LMFBR), 
2:43000 (CEGB-RD/B/N-3853) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Burning and smoke release rates of sodium pool fires (LMFBR), 
2:43000 (CEGB-RD/B/N-3853) 

Proceedings of second Post-Accident Heat Removal "information 
exchange”, 2:43271 (SAND-76-9008) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, July 1-September 30, 1976, 2:43239 
(BNL-NUREG-50607) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

High-temperature structural design program semiannual progress 
report for period ending June 30, 1976, 2:43016 (ORNL-5235) 

High temperature structural design technology: application. 
Genstetiy —— reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976 
(Time-dependent inelastic behavior of LMFBR structures and 
materials), 2:43028 (WARD-SD-3045-1) 

Significance of the neutron spectrum in determining the radiation 
damage, 2:42944 (AED-Conf-76-556-005) 

Sodium removal processes, 2:43075 (RDT-F-5-9T(4-77)) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Analysis of LMFBR primary system response to an HCDA using 
a Eulerian computer code, 2:43391 

Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100) 

Dryout heat fluxes in volumetrically heated particulate beds, 
2:43282 (SAND-76-9008) 

LMFBR fuel analysis. Task B. Post-accident heat removal. Final 
report, July 1, 1975-September 30, 1976, 2:43262 (NUREG- 
0147) 


LMFBR safety and core systems programs. Progress report, 
October-December 1976 (Fuel failure mockup facility; thermal- 
hydraulic out-of-reactor safety facility), 2:43269 (ORNL/TM- 
5785) 

Molten material propagation in a sacrificial bed, 2:43294 (SAND- 
76-9008) 


Parameters influencing recriticality in post CDA circumstances, 
2:43280 (SAND-76-9008) 

Potential for penetration of a hot vapor jet into a subcooled liquid, 
2:43237 (BNL-NUREG-22219) 

Structural response of fast breeder reactors to hypothetical core 
disruptive accidents, 2:43392 

Structural shock tests of prototype FBR ‘MONJU’ scale models, 
2:43397 

Studies on heat removal and bed leveling of induction-heated 
materials simulating fuel debris, 2:43281 (SAND-76-9008) 

TWEXCO: a computer programme for two-dimensional analysis 
of the explosive stage of fast reactor accidents. Analysis of fast 
reactor nuclear power plant safety oriented to BN-600, 2:43247 
(CS-INIS-7) 

UO; flow freezing processes, 2:43291 (SAND-76-9008) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

CORTAC: a core restraint transient analysis code: user’s manual, 
2:43010 (GEAP-14115) 

LMFBR TYPE REACTORS/REACTOR CORES 

Advanced oxide fuel systems design and trade-off studies, 2:43012 
(GEAP- 14128) 

CORTAC: a core restraint transient analysis code: user’s manual, 
2:43010 (GEAP-14115) 

LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 

Experience with pO-meter operation in inactive sodium loop, 
2:43004 (CS-INIS-8) 

ORNL fission counter FC-3 quality assurance report. Vol. 1. 
Fission counter development, 2:43019 (ORNL/TM- 
5725(Vol.1)) 

ORNL fission counter FC-3 quality assurance report. Vol. 2. 
Fission counter specifications and assembly/testing procedures, 
2:43020 (ORNL/TM-5726) 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Compilation of sensitivity profiles for several CSEWG fast reactor 
benchmarks, 2:43017 (ORNL--5262) 

Inelastic scattering angle-energy correlation and its effect on the 
critical parameters of fast assemblies, 2:43008 (EURFNR-1398) 

Sensitivity theory for general non-linear algebraic equations with 
constraints, 2:43023 (ORNL/TM-5815) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Creep-fatigue damage under multiaxial conditions, 2:43026 
(SAND-76-0720) 

High temperature structural design technology: application. 

uarterly progress reports for the periods ending: November 





SEPT. 30, 1977 


30, 1975, February 29, 1976, May 31, 1976, August 31, 1976 
(Time-dependent inelastic behavior of LMFBR structures and 
materials), 2:43028 (WARD-SD-3045-1) 

—_ interactions with reactor materials, 2:43299 (SAND-76- 


LMFBR TYPE REACTORS/REACTOR SAFETY 

Fast reactor safety technical pa a July, August, 
September, 1976, 2:43253 (HEDL-TME-76-57) 

LMFBR safety testing needs and the conceptual design of a new 
safety research experiment facility, 2:43396 

New information on fast reactor safety, 2:43246 (CS-INIS-6) 

Physics of reactor safety. Quarterly report, July-September 1976, 
2:43235 (ANL-77-9) 

Safety philosophy and eon for large liquid metal breeder 
reactor power plants, 2:43317 

TWEXCO: a computer programme for two-dimensional analysis 
of the explosive stage of fast reactor accidents. Analysis of fast 
reactor nuclear power plant safety oriented to BN-600, 2:43247 
(CS-INIS-7) 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Cooling system for the connecting rings of a fast neutron reactor 
vessel (Patent), 2:43032 

Model of a sensing tool (INRET) for locating dropped 
subassemblies in a reactor, 2:42998 (ANL/EBR-099) 

Thermal protection system of a fast neutron reactor vessel 
(Patent), 2:43030 

Vessel supporting structure for liquid metal cooled nuclear 
reactors (Patent), 2:43029 

LMFBR TYPE REACTORS/REMOTE HANDLING 

EQUIPMENT 

Model of a sensing tool (INRET) for locating dropped 
subassemblies in a reactor, 2:42998 (ANL/EBR-099) 

LMFBR TYPE REACTORS/RESEARCH PROGRAMS 

Progress report on fast breeder reactor development in Japan, 
April-June 1976, 2:43047 (JAPFNR-244) 

LMFBR TYPE REACTORS/SCRAM 

Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43405 

Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43346 

Temperature actuated shutdown assembly for a nuclear reactor 
(Patent), 2:43193 

LMFBR TYPE REACTORS/SHIELDING 

Fast reactor shield sensitivity studies for steel-sodium-iron 

systems, 2:43001 (CONF-770401-15) 
LMFBR TYPE REACTORS/TRANSIENTS 
Transient simulation of LMFBR systems, 2:43238 (BNL-NUREG- 
22252) 
LNG 
See LIQUEFIED NATURAL GAS 
LOFT REACTOR/DEPARTURE NUCLEATE BOILING 
Evaluation and results of loft steady state departure from nucleate 
boiling tests, 2:43226 (TREE-NUREG-1043) 
LOFT REACTOR/FLOW REGULATORS 
LOFT core simulator orifice size, 2:43225 (TID-27595) 
LOFT REACTOR/REACTOR OPERATION 

LOFT power ascension series L2. Appendix B to LOFT EOS 

Volume 1. Revision 0, 2:43307 (TID-27594) 
LOGIC CIRCUITS/COMPUTER-AIDED DESIGN 

Structured computer-aided digital logic design: the S-1 Design 

System, 2:44682 (UCID-17433) 
LOOSE PARTS MONITORING 

Model of a sensing tool (INRET) for locating dropped 
subassemblies in a reactor (LMFBR), 2:42998 (ANL/EBR-099) 

Monitoring system using sound conducted through solids for 
PWR and BWR system structure and operating experience, 
2:42940 (ORNL-tr-4096) 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 

Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition (PWR and BWR), 2:42934 (JAERI- 
M-6339) 

Safety of pressurized water reactors. Contribution to non-steady 
processes in the containment in the case of loss-of-coolant 
accidents, 2:43388 

Thermal shock in a nuclear containment wall due to loss-of- 
coolant accident, 2:43394 

LOSS OF COOLANT/AFTER-HEAT 

Fission product beta and gamma energy release. Quarterly 
progress report, October-December 1976 (BWR; PWR), 
2:43267 (ORNL/NUREG/TM-106) 

LOSS OF COOLANT/CONTAINMENT 

Method and device to protect nuclear power stations during loss 

of coolant (Patent), 2:43400 
LOSS OF COOLANT/DYNAMIC LOADS 

Evaluation of dynamic forces and missile energies arising in a 

water reactor loss-of-coolant accident, 2:43419 


LWGR TYPE REACTORS/DESIGN 


LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Quarterly progress report on fission product release from LWR 
fuel, October-December 1976, 2:43265 (ORNL/NUREG/TM- 


88) 
LOSS OF COOLANT/HEAT TRANSFER 
Quarterly progress report on blowdown heat transfer separate- 
effects program, October-December 1976 (BWR and PWR), 
2:43266 (ORNL/NUREG/TM-92) 
Reflood heat transfer, THERM: a thermal-hydraulic emergency 
reflood model (PWR and BWR), 2:43242 (CENPD-228) 
Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models (PWR), 2:43311 (XN-76-44(A)) 
LOSS OF COOLANT/HYDRAULICS 
Description of the ROSA-II Test Facility (PWR), 2:42952 
(JAERI-M-6247) 
— program ROSA-II (PWR), 2:42954 (JAERI-M- 
6362) 


Quarterly progress report on blowdown heat transfer separate- 
effects program, October-December 1976 (BWR and PWR), 
2:43266 (ORNL/NUREG/TM-92) 

Reflood heat transfer, THERM: a thermal-hydraulic emergency 
reflood model (PWR and BWR), 2:43242 (CENPD-228) 

Report on ROSA-II test. III. Runs 204, 301, 302 (PWR and 
BWR), 2:42935 (JAERI-M-6512) 

Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models (PWR), 2:43311 (XN-76-44(A)) 

LOSS OF COOLANT/MATHEMATICAL MODELS 

General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFRS50O appendix K, amendment 
No. 1: calculation of low-flow film. -boiling heat transfer for 
BWR LOCA analysis, 2:43260 (NEDO-20566-1) 

Small break model: calculative methods for the C-E small break 
LOCA evaluation model (PWR), 2:43241 (CEND-137(Suppl.1)) 

LOSS OF COOLANT/PRESSURE DROP 

Loss of pressure in a pipe during discharge of a critical two-phase 

flow from it, 2:43398 
LOSS OF COOLANT/PRESSURE SUPPRESSION 

Model for the calculation of vent clearing transients in pressure 

suppression systems (BWR), 2:43390 
LOSS OF COOLANT/STRESSES 

Mitigating effects in the plastic failure of shells subjected to axially 
dependent dynamic pressure loading. Semiannual progress 
report GH1, March 1977, 2:43245 (COO-4122-1) 

LOSS OF COOLANT/TEMPERATURE GRADIENTS 

Reflood heat transfer, THERM: a thermal-hydraulic emergency 

reflood model (PWR and BWR), 2:43242 (CENPD-228) 
LOSS OF FLUID TEST REACTOR 

See LOFT REACTOR 
LOUISIANA/SALT DEPOSITS 

Preliminary study of the present and possible future oil and gas 
development of areas immediately surrounding the interior salt 
domes upper Gulf Coast Salt Dome Basins of east Texas, north 
Louisiana, and Mississippi, 2:42527 (ORNL/Sub-75/87988) 

LOVIISA REACTOR/CONTROL SYSTEMS 

Principal control loops of the Loviisa Nuclear Power Plant in 

Finland, 2:43191 
LOW BTU GAS/PRODUCTION 
Process for the production of a combustible gas from oil (Patent), 
2:42770 
LOW-BETA PLASMA/RESEARCH PROGRAMS 
Report on the Italian fusion research program 1973, 2:44510 
LUBRICATING OILS/ADDITIVES 
Increasing the service life of medium-speed marine and 
locomotive diesels, 2:42589 
LUBRICATING OILS/COMPARATIVE EVALUATIONS 
Selection of oils for d-144 engines, 2:42588 
LUBRICATING OILS/PERFORMANCE 
Increasing the service life of medium-speed marine and 
locomotive diesels, 2:42589 
LUBRICATING OILS/PERFORMANCE TESTING 
Selection of oils for d-144 engines, 2:42588 
LUBRICATING OILS/RECYCLING 

Treatment of lubricating oils from exhausts with furfural and 

calorimetric testing of the ‘neutral solvents’ obtained, 2:42598 
LUBRICATING OILS/SOLVENT EXTRACTION 

Treatment of lubricating oils from exhausts with furfural and 

calorimetric testing of the ‘neutral solvents’ obtained, 2:42598 
LUBRICATING OILS/VISCOSITY 

Increasing the service life of medium-speed marine and 

locomotive diesels, 2:42589 
LUTETIUM ALLOYS/THERMODYNAMIC PROPERTIES 

Low temperature heat capacities and thermal properties of DyAh, 

ErAh, and LuAlz (5-300°K), 2:43718 
LWGR TYPE REACTORS/DESIGN 
Neutronic reactor (Patent), 2:42981 





MACHINE PARTS 


MACHINE PARTS 
See also BRAKES 
SPRINGS 
MACHINE PARTS/STRESSES 
— of loads in rotating parts of drilling equipment, 
2:4255 
MAGNESIUM 31/ISOTOPE PRODUCTION 
Observation of the new nuclides 77Ne, *!Mg, **Mg, *Al, °°P, 


2:44403 
MAGNESIUM 32/ISOTOPE PRODUCTION 
Observation of the new nuclides ?7Ne, *1Mg, **Mg, **Al, °°P, 
2:44403 


MAGNESIUM CHLORIDES/CORROSIVE EFFECTS 
Elastic and plastic strains and the stress corrosion cracking of 
austenitic stainless steels. Progress brea) April 30, 1976- 
December 30, 1976, 2:43729 (COO-257: 
MAGNESIUM OXIDES/HOT PRESSING 
— report on improved technology for ceramic engine 
nents. Progress rie) for the period ending December 
1976 2:43749 (Y/DA- 
MAGNET COILS SUPPORTS 
Coil as device in nuclear fusion apparatus (Patent), 
2:4461 


Coil supporting device in a toroidal type nuclear fusion apparatus 
(Patent), 2:44617 
MAGNET COILS/THERMAL INSULATION 
Vacuum thermal insulation coil (Patent), 2:44618 
MAGNETIC B H 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
Prospects of using superconducting dc lines, 2:43423 (BNL-tr-637) 
MAG Cc MIRROR TYPE REACTORS/ENERGY BALANCE 


Fees ED mirror as a D-T power reactor, 2:44585 (CONF- 
wr MIRROR TYPE REACTORS/PLASMA 
INFINEMENT 


Energy confinement in mirror plasmas, 2:44484 
FSS PI) mirror as a D-T power reactor, 2:44585 (CONF- 
MAGNETIC MIRROR TYPE REACTORS/Q-VALUE 
Some preliminary Q calculations for toroidally linked mirror 
reactors, 2:44606 
—— MIRROR TYPE REACTORS/REACTOR START- 


Laser start-up system for magnetic mirror fusion, 2:44536 
MAGNETIC MIRROR TYPE REACTORS/RESEARCH 
PROGRAMS 


Mirror machine reactors, 2:44596 (UCRL-50016-76-4) 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
~— of mirror fusion systems (Plasma densities and 
ratures), 2:44588 (CONF-760935-P1) 
MAGN! TIC MIRROR TYPE REACTORS/SPECIFICATIONS 
Tandem mirror reactor, 2:44607 
MAGNETIC M. 
See also BSG DEVICES 
HELIOTRON 
MAGNETIC MIRRORS/HIGH-FREQUENCY HEATING 


Experimental study and prospects for plasma heating in the lower 


pone resonance frequency range, 2:44445 (CEA-CR- 


10(Vol.2)) 
MAGNETIC MIRRORS/PLASMA DRIFT 
Neoclassical diffusion in ny ~ with a helical magnetic axis, 2:44528 
MAGNETIC MONOPOLES/EQUATIONS OF MOTION 
Common feature of nonlinear solvable models, 2:44354 
MAGNETIC MONOPOLES/EUCLIDEAN SPACE 
Classical Euclidean solutions, 2:44355 
MAGNETIC MONOPOLES/FIELD THEORIES 
Classical Euclidean solutions, 2:44355 
MAGNETIC SPECTROMETERS/DESIGN 
Fermilab magnet mapping system, 2:43986 
MAGNETIC SPECTROMETERS/MAGNETIC FIELDS 
Fermilab m ot mapping system, 2:43986 
MAGNETIC Srati ON 
oa e 7: A hot, rotatin; agnetic a dwarf, 2:44168 
C STORMS OGRAMS 
“eae substorms in see a with satellite data, 
substorm-terrestrial relationships, and auroral excitation 
processes. Annual progress report (Summaries of research 
activities at Geophysical Institute, University of Alaska), 
2:44179 (RLO-2229-T5-6) 
MAGNETOGASDYNAMICS/SHOCK WAVES 
Nonsteady interaction of a plasma flow behind a strong shock 
wave with a magnetic field, 2:43548 (ERDA-tr-263) 
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MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOMETERS 
Contactless method of observing superconductivity in 
inhomogeneous media, 2:43844 
Fermilab yr mapping system, 2:43986 
MAGNETOPLASMA COMPRESSORS/ELECTRIC FIELDS 
Operating modes of the magnetoplasma compressor. I, 2:44204 
MAGNETOPLASMA COMPRESSORS/MAGNETIC FIELDS 
Operating modes of the magnetoplasma compressor. I, 2:44204 
MARNE PLASMA COMPRESSORS/PINCH EFFECT 
Operating modes of magnetoplasma compressor. II, 2:44516 
MAGNETOPLASMA COMPRESSORS/PLASMA JETS 
—— of compression region in a magnetoplasma compressor, 
MAGNETOSPHERE/FARADAY INDUCTION 
——— dynamo action in two-dimensional turbulent magneto- 
ons nics, 2:44178 (N-76-27004) 
MAG SPHERE/MODIFICATIONS 
tn faa through yormaceng a | induced turbulence. 
Environmental researc 2:44177 ‘ A-030727) 
MAGNETOSPHERE/P A "HEATIN 
Plasma heating through parametrically ~~ a turbulence. 
Environmental research papers, 2:44177 (AD-A-030727) 
MAGNETOSPHERE/SO WIND 
Magnetospheric substorms in conjunction with satellite data, 
substorm-terrestrial relationships, and auroral excitation 
processes. Annual progress report (Summaries of research 
activities at Geophysical Institute, University of Alaska), 
2:44179 (RLO-2229-T5-6) 
MAGNETOSPHERE/TWO-STREAM INSTABILITY 
— effects on the modified two-stream instability, 


MAINE/ENERGY DEMAND 
CGN 30 and co use of coal in the Northeast (60 refs), 2:42510 
MAINE/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
YANKEE REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1976, 2:43057 
(DOCKET-50309-657) 
MAINTENANCE/PLANNING 
—_— of a maintenance management system, 2:43836 


See also PATIENTS 
PERSONNEL 
MAN/ENERGY CONSUMPTION 
Energy utilization efficiency by and for human beings, 2:43527 
MAN/MAXIMUM PERMISSIBLE INTAKE 
Examination of the pathways from soil to man for plutonium, 
2:44033 (LA-6741-MS) 
MANAGEMENT 
See also NUCLEAR MATERIALS MANAGEMENT 
MANAGEMENT/COMPUTER CODES 
On-line computer system for work-order control, 2:44658 (DP- 


MANAGEMENT/PLANNING 
Information systems planning identification phase report. Volume 
II, 2:44657 (CO 34- 
MANGANESE 55 TARGET/TRITON REACTIONS 
Level structure of 57Mn from a **Mn(t,p)®°’Mn reaction study and 
a mixed-configuration shell model calculation, 2:44376 
MANGANESE 57/ENERGY LEVELS 
Level structure of °7Mn from a **Mn(t,p)®57Mn reaction study and 
a mixed-configuration shell model calculation, 2:44376 
BA/ELECTROMAGNETIC SURVEYS 
Manitoba staking follows uranium reconnaissance, 2:42654 
MANITOBA/GEOLOGICAL SURVEYS 
Manitoba staking follows uranium reconnaissance, 2:42654 
MANITOBA/TOPOLOGICAL MAPPING 
Manitoba staking follows uranium reconnaissance, 2:42654 
MANITOB DEPOSITS 
Manitoba staking follows uranium reconnaissance, 2:42654 
MANUFA' iG/EFFICIENCY 
Voluntary industrial energy conservation. An update of progress 
report 4, 2:43492 
-BODY PROBLEM/CORRELATION FUNCTIONS 
Spectral-function sum rules and the pion electromagnetic mass 
difference at finite temperature, 2:44298 
MANY-BODY PROBLEM/CURRENT COMMUTATORS 
Spectral-function sum rules and the pion electromagnetic mass 
difference at finite temperature, 2:44298 
MAPS/DIGITIZERS 
MAPEDIT system for automatic map digitization, 2:44691 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
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MARINE DISPOSAL/LEACHING 
High pressure leaching test apparatus for full-scale radioactive 
waste solids, 2:42713 (JAERI-M-6382) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARYLAND/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
MARYLAND/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
MASKS 


See RESPIRATORS 
MASSACHUSETTS/ECONOMY 
ERDA from the Massachusetts perspective, 2:43502 
MASSACHUSETTS/ENERGY 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
MASSACHUSETTS/ENERGY POLICY 
Energy in Massachusetts: an update of energy activities and 
icies in the Commonwealth, 2:43496 
MASSACHUSETTS/ENERGY SUPPLIES 
Comparative energy prices: an analysis of energy prices in New 
England in comparison with those of other regions, 2:43465 
Current and future use of coal in the Northeast (0 refs), 2:42510 
(BNL-50560 
—— in Massachusetts: an update of energy activities and 
icies in the Commonwealth, 2:43496 
MASSACHUSETTS/PUBLIC RELATIONS 
ERDA from the Massachusetts —. 2:43502 
MASSACHUSETTS/RESEARCH PROGRAMS 
ERDA from the Massachusetts yereers, 2:43502 
MASSIVE VECTOR MESON MOD) 
See GLUON MODEL 
MATERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS 
Renewable resources for industrial materials (Reference Materials 
System; substitution), 2:43475 (PB-257357) 
MATERIALS/DECOMPOSITION 
Effects of power fae emissions on materials. Summary report, 
2:42413 (PB-257539) 
MATERIALS/INFORMATION SYSTEMS 
Research leading to the production and early use of numeric data 
banks of material properties and system analyses. Quarterly 
progress report, July-September 1976, 2:43762 (UCRL-50038- 
6- 


MATERIALS HANDLING/ACCIDENTS 
Absturz einer Last, auch wenn das Hebezeug den erhoehten 
Anforderungen der KTA-Regel 'Hebezeuge in kerntechnischen 
Anlagen’ entspricht. Weisungsbeschluss 2, 2:43387 
MATERIALS VERY 
Resource recovery from disposal of solid waste and sewage sludge 
(Patent), 2:43608 
MATERIALS RECOVERY/WASTE PROCESSING PLANTS 
Resource recovery plant implementation: guides for municipal 
officials: further assistance, 2:43595 (PB-256460) 
Resource recovery plant implementation: guides for municipal 
Fag financing, 2:43596 (PB-256461) 


CES 
See also S MATRIX 
Recurring theorems on diagonal dominance, 2:44694 
EA 


(Aminoethanethiol.) 
MEA/RADIOSENSITIVITY EFFECTS 
Genetic determination of radioprotective effect of crysteamine on 
y-irradiated Escherichia coli cells, 2:44093 (ERDA-tr-266) 
MEASURED VALUES 
See DATA 
MECHANICAL DRAFT COOLING TOWERS/DESIGN 
Development of the assisted-draught cooling tower, 2:42899 
MECHANICAL FILTERS/EFFI CY 
Experimental determination of the efficiency of filtering 
— for radioactive waste water treatment, 2:42695 (CS- 
-1 


MECHANICAL HEART/RESEARCH PROGRAMS 
Nuclear-Powered Artificial Heart Prototype System Development 
Program: Phase III. Quarterly progress rt, October 1, 1976- 
December 31, 1976, 2:42750 COO. 3043-27) 
MECHANICAL HEART/RESOLUTION 
Human thoracic anatomy relevant to implantable artificial hearts, 
2:44091 (COO-2208-9) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/RESPONSE FUNCTIONS 
Development and use of seismic instructure reponse spectra in 
nuclear plants, 2:43399 


MELTDOWN/POOL BOILING 


Development and use of seismic instructure response spectra in 
nuclear plants, 2:43371 
MECHANICAL STRUCTURES/SEISMIC EFFECTS 
Biaxial slip of a mass on a foundation subjected to earthquake 
motions, 2:43383 
Computational method for direct integration of motion equations 
of structural systems, 2:43319 
Effect of torsional excitation on equipment seismic loads, 2:43356 
Matrix of transmission in structural dynamics, 2:43347 
Reliability of a simple model under nonstationary earthquake 
excitation, 2:43325 
Response analysis for structural design and its reliability, 2:43365 
Response of self-strained structures to multiple time-phased 
seismic excitation, 2:43350 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Computational performance of nonlinear structural analysis bv the 
finite element method, 2:43174 
Evaluation of time integration methods for transient response 
analysis of nonlinear structures, 2:43166 
Second generation finite element computer program for stress 
analysis, 2:43173 
MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
PATIENTS 


MEDICINE/DATA PROCESSING 
Big machines and small machines in biology and medicine, 2:44665 
(CONF-760934-) 
MELANIN/SPECIFIC HEAT 
Low temperature specific heat anomalies in melanins and tumor 
melanosomes, 2:44071 
OOCYTES 


See MELANIN 
MELTDOWN 
See also CORE CATCHERS 
Chemical interaction possibilities between core and core catcher 
materials, 2:43293 (SAND-76-9008) 

Criticality calculations for hot UO2/PuO2/steel mixtures with 
variable steel content and porosity, 2:43274 (SAND-76-9008) 
German LWR core meltdown program, 2:43272 (SAND-76-9008) 

Influence of materials interactions on Post-Accident Heat 
Removal containment transients, 2:43298 (SAND-76-9008) 

Modeling of pool growth, 2:43297 (SAND-76-9008) 

MSO0) pool studies program (LMFBR), 2:43284 (SAND-76- 


Post-accident downward relocation of molten fuel, 2:43292 
(SAND-76-9008) 
UO, flow freezing processes, 2:43291 (SAND-76-9008) 
MELTDOWN/ -HEAT REMOVAL 
Heat transfer from an internally heated liquid layer, 2:43295 
(SAND-76-9008) 
Some basic Post-Accident Heat Removal considerations for gas- 
cooled fast breeder reactors, 2:43276 (SAND-76-9008) 
Status of post-accident fuel containment studies for a 300-MW(e) 
GCFR demonstration plant, 2:43303 (SAND-76-9008) 
MELTDOWN. ILANT INTERACT*ONS 
Fragmentation of the core molten materials resulting from their 
contact with liquid sodium, 2:43278 (SAND-76-9008) 
Fuel coolant interaction (LMFBR meltdown), 2:43279 (SAND-76- 


9008) 

Simulation of thermal phenomena expected in fuel coolant 
interactions in LMFBRs, 2:43264 (NUREG-0187) 

MELTDOWN/HEAT TRANSFER 

Experiments with a molten UOz pool, 2:43283 (SAND-76-9008) 

First results of out-of-pile experiments concerning cooling 
phenomena of molten layers with internal heat sources, 2:43277 
(SAND-76-9008) 

Heat transfer from a volume heated boiling pool, 2:43289 (SAND- 
76-9008) 


Molten material propagation in a sacrificial bed, 2:43294 (SAND- 
76-9008) 


Natural convection heat transfer in internally heated fluid layers: 
PAHR applications, 2:43288 (SAND-76-9008) 

Thermal convection experiments with internal heating, 2:43285 
(SAND-76-9008) 

Thermohydraulic behaviour and heat transfer in the molten core, 
2:43287 (SAND-76-9008) 

Transient freezing of liquids in tube flow, 2:43290 (SAND-76- 


MELTDOWN/HYDRAULICS 
Thermohydraulic behaviour and heat transfer in the molten core, 
2:43287 (SAND-76-9008) 
MELTDOWN/MASS TRANSFER 
Molten material propagation in a sacrificial bed, 2:43294 (SAND- 
76-9008) 
MELTDOWN/POOL BOILING 
Simulation of boiling pools with internal heat sources by gas 
injection, 2:43286 (SAND-76-9008) 





MELTDOWN/RESEARCH PROGRAMS 


MELTDOWN/RESEARCH PROGRAMS 
Light water reactor safety research program quarterly report, 
uly-September 1976 (Molten core-concrete interactions), 
2:43304 (SAND-77-0214) 
MELTDOWN/SIMULATION 
Studies of pool growth with simulant materials, 2:43296 (SAND- 


76-9008 
MEMBRANES/ELECTRON TRANSFER 
Surface localization of sites of reduction of nitroxide spin-labeled 
molecules in mitochrondria, 2:44072 
MERCAMINE 
See MEA 
MERCAPTOETHYLAMINE 


See MEA 
MERCURY/BIOLOGICAL ACCUMULATION 
Mercury and iron uptake by cytosomes in mantle epithelial cells of 
quahog clams (Mercenaria mercenaria) exposed to mercury, 
2:44147 
Some methodology for appraising contaminants in aquatic 
systems, 2:44150 
MERCURY ISOTOPES/NUCLEAR STRUCTURE 
Rotation-aligned coupling and axil asymmetry in the neutron 
deficient lanthanum nuclei. Progress report, May 15, 1976-May 
14, 1977 (Summary of research activities at LSU for the period 
5/15/76-5/14/77), 2:44396 (ORO-4935-19) 
MESON RESONANCES 
See also CHI-3500 RESONANCES 
CHI-3550 RESONANCES 
D-1285 RESONANCES 
DELTA-966 RESONANCES 
E-1422 RESONANCES 
F-1514 RESONANCES 
K|RESONANCES 
OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
Q RESONANCES 
RHO-765 RESONANCES 
S-1930 RESONANCES 
T-2200 RESONANCES 
U-2375 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/DECAY 
Charmed-meson lifetime ratios and production in e* -e~ collisions, 
2:44296 
Measurement of the polarization for antiproton-proton 
annihilation into charged 7 and K pairs between 1.0 and 2.2 
GeV/c (Differential cross sections, asymmetries), 2:44264 
Observation of the decay D** yields D°*, 2:44234 
Search for the formation of new particles in anti pp reactions near 
3 GeV (Upper limits, cross sections), 2:44238 (COO-3071-188) 
MESON RESONANCES/MASS 
Search for the formation of new particles in anti pp reactions near 
3 GeV (Upper limits, cross sections), 2:44238 (COO-3071-188) 
MESON RESGNANCES/PARTICLE PRODUCTION 
Charmed-meson lifetime ratios and production in e* -e~ collisions, 
2:44296 
MESON RESONANCES/PHOTOPRODUCTION 
Meson photoproduction on polarized nucleon targets at the Bonn 
2.5 GeV electron oe oases pope asymmetry), 2:44220 
MESON-MESON INTERACTION: 
See also PION-PION IN' TERACTIONS 
MESON-MESON INTERACTIONS/TOTAL CROSS SECTIONS 
Quark-counting and hadron-size effects for total cross sections 
(Quantum chromodynamics), 2:44315 
MESON-NUCLEON INTERACTIONS 
See also PPON-NUCLEON INTERACTIONS 
MESON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Quark-counting and hadron-size effects for total cross sections 
(Quantum chromodynamics), 2:44315 
MESON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Quark-counting and hadron-size effects for total cross sections 
(Quantum chromodynamics), 2:44315 
MESONS 
See also MESON RESONANCES 
POMERANCHUK PARTICLES 
PSEUDOSCALAR MESONS 
SCALAR MESONS 
MESONS/PARTICLE PRODUCTION 
Quark elastic scattering as a source of high-transverse-momentum 
mesons (Cross sections, particle ratios), 2:44311 
MESONS/PHOTOPRODUCTION 
Meson photoproduction on polarized nucleon targets at the Bonn 
2.5 GeV electron synchrotron (Target asymmetry), 2:44220 
METAL INDUSTRY/ENERGY CONSERVATION 
Energy conservation techniques for the iron foundry cupola. Final 
report, Jun 1972-Dec 1975, 2:43587 (PB-256417) 
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Improvements in energy efficiency of industrial electrochemical 
processes. Final report, 2:43487 (ANL/OEPM-77-2) 
METAL INDUSTRY/POLLUTION CONTROL EQUIPMENT 
Energy conservation techniques for the iron foundry cupola. Final 
report, Jun 1972-Dec 1975, 2:43587 (PB-256417) 
METAL-GAS BATTERIES 
See also LITHIUM-WATER-AIR BATTERIES 
METAL-GAS BATTERIES/CATHODES 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions (Metal-air batteries), 2:43727 (BNL-22275) 
METAL-GAS BATTERIES/ELECTRODES 
Exploratory study of hydrogen/silver oxide batteries for space 
application. Final report, 2:43444 (N-76-26702) 
METAL-GAS BATTERIES/PERFORMANCE 
Exploratory study of hydrogen/silver oxide batteries for space 
application. Final report, 2:43444 (N-76-26702) 
ETALS 


See also ACTINIDES 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
METALS/PHYSICAL RADIATION EFFECTS 
Dislocation loop growth and void swelling in bounded media by 
charged particle damage, 2:43744 (ORNL/TM-5789) 
Point defects and the creep of metals, 2:43742 (CONF-761027-17) 
METALS/POINT DEFECTS 
Point defects and the creep of metals, 2:43742 (CONF-761027-17) 
METALS/POLARIZATION 
Electrode polarization studies in hot corrosion systems. Progress 
report, June 1, 1976-May 31, 1977, 2:43730 (COO-2960-1) 
METALS/PRODUCTION 
~—— considerations in electrohydrometallurgy, 2:43586 (IS-M- 
8 


METEOROLOGY 
Changes in high cloud conditions, 2:43996 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHACRYLATES/POLYMERIZATION 
Polymerization in monomolecular layers at the interface of water/ 
gas, 2:4381 
METHANATION/CATALYSTS 
Method for the conversion of carbon oxides and hydrogen into 
gases containing methane (Patent; nickel oxide on aluminum 
oxide support), 2:42771 
METHANE/CHEMICAL ANALYSIS 
Gas flow measurements in boreholes (2 refs.), 2:42464 
Influence of depth of coal seams on their water content (14 refs.), 
: 7 


Remotely fed mini-unor and gas transmission probe for methane 
monitoring (4 refs.), 2:42463 
METHANE/CONTROL 
Geology, methane content, and reserves of the Upper Freeport 
coalbed in Fayette County, Pa. (16 refs), 2:42514 (BM-RI-8226) 
METHANE/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification. Third quarterly progress report, 1 November 1976- 
31 January 1977, 2:42362 (COO-2904-3) 
METHANE/METALLURGICAL EFFECTS 
Refractory lining materials for coal gasifiers, 2:43753 
METHANE/MOLECULAR STRUCTURE 
Molecular dynamics calculations for liquid neon and methane 
(Molecular Dynamics Calculation (MDC)), 2:42768 
METHANE/MONITORING 
Development of new type CH, and CO measuring instruments (5 
refs.), 2:42462 
Gas flow measurements in boreholes (2 refs.), 2:42464 
Remotely fed mini-unor and gas transmission probe for methane 
monitoring (4 refs.), 2:42463 
METHANE/REMOVAL 
Advance — of methane emission from working plants (3 
refs.), 2:4245 
Effect of face inet workings wooed and type of stowing on 
methane emission (22 refs.), 2:424 
Experiment to determine tones bed of demethanization from 
longwall faces (3 refs.), 2:42445 
Gas content reduction in worked seam by means of gas drainage 
with boreholes through seams, 2:42466 
Gas emission control by means of adaptation of ventilation 
technique to workings, 2:42467 
Geology, methane content, and reserves of the Upper Freeport 
coalbed in Fayette County, Pa. (16 refs), 2:42514 (BM-RI-8226) 
Methane drainage with liquid-ring gas pumps, 2:42465 
Methane occurrence and suppression in bottom run of scraper 
chain conveyors (1 ref.), 2:42469 
Ventilation of a fully mechanized heading (6 refs.), 2:42476 
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METHANE/SAMPLING 
a of gas content with desorbometer (2 refs.), 
METHANE/THERMODYNAMIC MOLECULAR MODEL 
Molecular dynamics calculations for liquid neon and methane 
(Molecular Dynamics Calculation (MDC)), 2:42768 
METHANOL/CHEMICAL REACTION KINETICS 
Kinetics of symmetric proton transfer reactions in alcohols and 
amines by ion cyclotron resonance spectroscopy. Relaxation 
mechanisms for epithermal ion energy distributions, 2:43790 
METHANOL/SOL’ PROPERTIES 
Comparative characteristics of alcohol-benzene and ether extracts 
of kuckersite kerogen, 2:42642 
METHANOL/S 
Liquid phase methanol. Annual report, 2:42773 (PB-257615) 
Parametric studies of applications of controlled thermonuclear 
reactor fusion energy for food production, 2:43486 
METHANOL/USES 
Science and pemeren Methanol e: a transportation 
strategy for vay et era, a o— _ (UCRL-52000. 76-12) 
Chain-length effects upon the near of remote functional 
groups. The low energy electron impact mass spectra of a,w- 
dialkoxyalkanes examined by ion cyclotron resonance 
ny , 2:43788 
(CHEMICAL REACTION KINETICS 
Kinetics of symmetric proton transfer reactions in alcohols and 
amines by ion cyclotron resonance spectroscopy. Relaxation 
mechanisms for epithermal ion energy distributions, 2:43790 
ERCURY/TOXICITY 
Outbreak of methylmercury os due to consumption of 
contaminated grain, 2:441 
IOSENSITIVITY EFFECTS 
Effect of position and type of substituent in the indolyalkylamine 
series on electron donor properties and radioprotective activity, 
2:44128 (ERDA-tr-266) 
CHANNELS/CORROSION 
Deterioration of insulating wall in MHD generator (Alumina 
wall), 2:43546 
MHD CHANNELS/MEETINGS 
bee on electrode replenishment in MHD generators, 
2:43536 (CONF-751254- 


MHD CHANNELS/SHOCK WAVES 
Motion of a conducting a in a variable inductance channel, 


2:43547 (ERDA-tr-263) 
MHD CHANNELS/SLAGS 
Aluminized fuel (Hercules solid-fuel propellant mixed in 
combusted flow with 40 percent alumina in MHD generator), 
2:43539 (CONF-751254-) 
Coal slag layers, 2:43541 (CONF-751254-) 
Coal slag, 2:43543 (CONF-751254-) 
Experiences with coal slag in the Mark VI MHD generator, 
2:43542 (CONF-751254-) 
In-channel observations on coal sla; +e :43544 (CONF-751254-) 
Replenishment with coal slag, 2:43540 (CONF-751254-) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS. 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/ELECTRODES 
Electrode replenishment with zirconia/silica-based mixtures, 
2:43538 (CONF-751254-) 
MHD GENERATORS/REVIEWS 
What is a plasma, 2:44511 
MHD GENERATORS/SLAGS 
Electrode replenishment with zirconia/silica-based mixtures, 
2:43538 (CONF-751254-) 
MICE/SURVIVAL TIME 
Effect of heparin on recovery processes in the irradiated organism, 
2:44117 (ERDA-tr-266) 
MICELLAR SYSTEMS/CHEMICAL RADIATION EFFECTS 
Effect of structure in charge on radiation-induced reactions in 
micellar systems, 2:4382 
MICIHIIGAN 
Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
payee characterizations, air and water resource impacts, 
and health effects, 2:42406 (ANL-77-XX-40(Vol.1)) 
MICHIGAN/MINES 
Hydrolo; = some deep mines in Precambrian rocks, 2:42722 (Y/ 
OWLS B-4367-/1) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS/SUBSTRATES 
Substrate cleaning prior to thick film screening, 2:43804 (SAND- 
77-0368) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 


MINING EQUIPMENT/AUTOMATION 


VIRUSES 


YEASTS 
MICROORGANISMS/CELL CONSTITUENTS 

Bioengineering research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
process streams), 2:44068 (ORNL/TM-5291) 

MICROPROCESSORS/BASIC 

BASIC for INTEL’s 8080, 2:44688 (UCRL-77503) 
MICROPROCESSORS/PROGRAMMING LANGUAGES 

BASIC for INTEL’s 8080, 2:44688 (UCRL-77503) 
MICROTRONS/DESIGN 

Split microtron injector for the Pakhra synchrotron, 2:43955 
MICROWAVE RADIATION/WAVE PROPAGATION 

Model for the refractive-index structure constant at microwave 
frequencies, 2:43908 (SAND-76-0593) 

MILITARY FACILITIES/DUAL-PURPOSE POWER PLANTS 

Nuclear plant siting study. Volume I. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43119 
(AD-A-030730 

Nuclear plant siting study. Volume II. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 

MILK/RADIATION MONITORING 

West Valley Reprocessing Plant. Environmental report No. 21, 

July-December 1976, 2:42730 (DOCKET-50201-179) 
MILK/RADIOACTIVITY 

HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 

Internal radiation dose commitments in the northern temperate 
zone from *®Sr, '“°Ba, "I and '°*Cs produced in nuclear tests, 
2:44134 (HASL-318) 

MILLSTONE-2 REACTOR/REACTOR OPERATION 
1976 annual operating report, 2:43063 (DOCKET-50336-694) 
MINERAL RESOURCES/ meetings 

Circum-Pacific energy and mineral resources (Papers from August 

1974 Honolulu meeting), 2:43476 
MINERAL RESOURCES/EXPLOITATION 

Circum-Pacific energy and mineral resources (Papers from August 

1974 Honolulu meeting), 2:43476 
MINERAL WASTES/CHEMICAL COMPOSITION 

Carbonaceous rocks of the Ekibastuz deposit as raw materials for 

multiple utilization (5 refs.), 2:42400 
MINERAL WASTES/CHEMICAL REACTIONS 

Interaction of limestone with the mineral part of the sulfur- 

containing wastes from coal enrichment (8 refs.), 2:42501 
MINERAL WASTES/COMBUSTION 

Interaction of limestone with the mineral part of the sulfur- 

containing wastes from coal enrichment (8 refs.), 2:42501 
MINERAL WASTES/MINERALOGY 

Carbonaceous rocks of the Ekibastuz deposit as raw materials for 

multiple utilization (5 refs.), 2:42400 
MINERAL WASTES/USES 
Carbonaceous rocks of the Ekibastuz deposit as raw materials for 
multiple utilization (5 refs.), 2:42400 
MINERAL WASTES/WATER 
Designing the dewatering of gobs in coal mines (8 refs.), 2:42446 
MINERALS 


See also CLAYS 
ZEOLITES 
MINERALS/SOLUBILITY 
Studies of the contributions of nonpoint terrestrial sources to 
mineral water quality, 2:44037 (ORNL/TM-5876) 
MINERALS/TRADE 
Mineral export legislation: can it withstand Federal preemption 
and commerce clause challenges, 2:42522 
MINERS/RADIATION DOSES 
Radiation dose estimates to phosphate industry personnel, 2:44106 
(EPA-520/5-76-014) 
INES 


See also COAL MINES 
URANIUM MINES 
MINES/HYDROLOGY 
Hydrology of some deep mines in Precambrian rocks, 2:42722 (Y/ 
—-* 1) 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Translations on Eastern Europe, 2:43888 (JPRS-69025) 
MINING EQUIPMENT 
Design aspects of the Alpha Repository. V. Suite selection and 
cost a of excavation/hauling systems, 2:42684 (ORNL/ 
Sub-4269/12) 
MINING EQUIPMENT/AUTOMATION 
Coal winning and support techniques in the German coal mining 
industry in 1975 (19 refs.), 2:42473 





MINING EQUIPMENT/DESIGN 


MINING EQUIPMENT/DESIGN 
Comparative investigations of cutting drums with differences in 
cutting picks — and length at ‘Friedrich Heinrich’ coal 
mine (1 ref.), 2:42474 
MINING EQUIPMENT/MODIFICATIONS 
Review of chainless haulage systems, 2:42471 
MINING EQUIPMENT/PERFORMANCE 
Investigations on roadheaders utilization in ripping of adjoining 
rock (15 refs.), 2:42456 
MINING EQUIPMENT/RELIABILITY 
Logistic performance of continuous miners. Final report, 2:42427 
(PB-255971) 
MINING EQUIPMENT/REVIEWS 
Review of chainless haulage systems, 2:42471 
MINNESOTA 
Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
technology characterizations, air and water resource impacts, 
and health effects, 2:42406 (ANL-77-XX-40(Vol.1)) 
MINNESOTA/MINES 
Hydrology of some deep mines in Precambrian rocks, 2:42722 (Y/ 
OWL/SUB-4367-/ 1) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI/SALT DEPOSITS 
Preliminary study of the present and possible future oil and gas 
development of areas immediately surrounding the interior salt 
domes upper Gulf Coast Salt Dome Basins of east Texas, north 
Louisiana, and Mississippi, 2:42527 (ORNL/Sub-75/87988) 
MITOCHONDRIA/BIOLOGICAL RADIATION EFFECTS 
Effect of ionizing radiation on binding of enzymes with subcellular 
structures. Report 1. Binding and solubilization of lactate 
dehydrogenase, 2:44112 (ERDA-tr-266) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MOLDS 
See FUNGI 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULES/ABSORPTION SPECTRA 
Optical spectra of molecular aggregates near the strong coupling 
limit (Excitons, green function operator), 2:44202 
MOLECULES/ROTATIONAL STATES 
Emission cross sections for rotational transitions of molecules of 
astrophysical interest (Tables), 2:44165 (LA-6366) 
MOTI LUSCS/ULTRASTRUCTURAL CHANGES 
Mercury and iron uptake by cytosomes in mantle epithelial cells of 
— clams (Mercenaria mercenaria) exposed to mercury, 
MOLTEN METAL-WATER REACTIONS 
Simulation of thermal phenomena expected in fuel coolant 
interactions in LMFBRs, 2:43264 (NUREG-0187) 
MOLTEN METAL-WATER REACTIONS/PRESSURE 
DEPENDENCE 
Effect of ambient sores on a vapour explosion (fuel-coolant 
interaction), 2:43233 (AERE-M-2862) 
MOLTEN SALT REACTORS/REACTOR COOLING SYSTEMS 
Distribution and behavior of tritium in the Coolant-Salt 
Technology Facility (Tritium —— using sodium 
fluoroborate), 2:43021 (ORNL/TM-5759) 
MOLYBDENUM/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Comparison of ion irradiation —- in three grades of unalloyed 
molybdenum, 2:43738 (CONF-760935-P1) 
Neutron-irradiation effects in molybdenum and molybdenum 
alloys, 2:43737 (CONF-760935-P1) 
MOLYBDENUM/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/PHASE TRANSFORMATIONS 
Subgrain refinement strengthening. Annual report, October 1, 
1975-September 30, 1976, 2:43684 (SAN-326-38-X6) 
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MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Neutron-irrad‘ation effects in molybdenum and molybdenum 
alloys, 2:43/37 (CONF-760935-P1) 
MOLYBDENUM ALLOYS/POWDER METALLURGY 
High-strength ee y cobalt-base alloys for use up to 
50°C, 2:43664 (AGARD-CP-200) 


MOLYBDENUM ALLOYS/STANDARDS 
Nickel-molybdenum-chronium alloy sheet and plate (ASME SB- 
434 with additional requirments), 2:43697 (RDT-M-5-8T(4-76)) 
MOLYBDENUM CARBIDES/METALLURGICAL EFFECTS 
Nonmetallic inclusions in JBK-75 stainless steel, 2:43698 (RFP- 


2536) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/DESIGN 
Secondary adjustment on design of fast breeder MONJU, 2:43042 
MONJU REACTOR/REACTOR CORE DISRUPTION 
bag 7 shock tests of prototype FBR ‘MONJU’ scale models, 


:43397 
MONJU REACTOR/STEAM GENERATORS 
Design, fabrication and operation experience of the 50 MW steam 
ee for the prototype fast breeder reactor ‘Monju’, 
43041 


Design, fabrication and operation experience of the SOMW steam 
eon for the prototype fast breeder reactor ‘Monju’, 
4 


Test of No. 1 50 MW steam generator, 2:43040 
MONOMERS/ABSORPTION SPECTRA 
Optical spectra of molecular aggregates near the strong coupling 
limit (Excitons, green function operator), 2:44202 
MONTANA/ENERGY CONSERVATION 
Montana Energy Conversion Plan. Draft final report, 2:43491 
MONTANA/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
MORT. /DATA ANALYSIS 
Analysis of disease incidence data from survival experiments, 
2:44675 (LA-6758-C) 
MOS TRANSISTORS/FABRICATION 
Deposition of mobile-ion free aluminum and aluminum alloy films 
for high stability MOS gate structures, 2:43673 (SAND-76-0647) 
MOS TRANSISTORS/STABILITY 
Deposition of mobile-ion free aluminum and aluminum alloy films 
for high stability MOS gate structures, 2:43673 (SAND-76-0647) 
MULTIPERIPHERAL MODEL/MULTIPLE PRODUCTION 
Multiple production of particles in hadron-hadron collisions at 
high energies (Review, scaling), 2:44266 
MULTIPLE SCATTERING/REVIEWS 
Coherent and incoherent production of particles on nuclei in the 
theory of multiple scattering, 2:44329 
MULTIWIRE PROPORTIONAL CHAMBERS/PARTICLE 
IDENTIFICATION 
— identifier for the Fermilab 15 ft bubble chamber, 
MUNICIPAL WASTES/COMBUSTION 
Economic advantage of energy recovery by incineration of 
household refuse, 2:42866 (ERDA-tr-282) 
Heating power industry and waste incineration in medium-size 
towns. Pt. 1. Extension in Rosenheim, 2:43455 
Solid wastes management, 2:42775 
MUNICIPAL WASTES/DISTRICT HEATING 
Heating power industry and waste incineration in medium-size 
towns. Pt. 1. Extension in Rosenheim, 2:43455 
MUON DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 
ae muon identifier for the Fermilab 15 ft bubble chamber, 
2:43972 
MUON NEUTRINOS/LIFETIME 
Experimental limits on the mass and lifetime of v/sub 1/, 2:44226 
MUON NEUTRINOS/MASS 
Experimental limits on the mass and lifetime of v/sub /, 2:44226 
MUON PAIRS/DRELL MODEL 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
MUON PAIRS/TRANSVERSE MOMENTUM 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
MUON-PR' IN INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Energy and momentum distributions of hadrons produced in 
a “— muon-proton scattering (2 to 4.7 GeV, cross sections), 
MUON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
— and momentum distributions of hadrons produced in 
a -_ muon-proton scattering (2 to 4.7 GeV, cross sections), 





SEPT. 30, 1977 


MUON-PROTON INTERACTIONS/INELASTIC SCATTERING 
Measurement of the proton structure function from muon 
scattering, 2:44235 
MUONS 
See also COSMIC MUONS 
MUONS MINUS 
MUONS/EMISSION 
Evidence for a new family of hadronic matter from high energy 
neutrino interactions, 2:44242 
MUONS/LEPTONIC DECAY 
Role of Higg’s mesons in the violation of muon number 
(Branching ratio), 2:44300 (ORO-3992-296) 
MUONS/MA IC MOMENTS 
°F ee past evolution and future prospects (Review), 
MUONS/PARTICLE PRODUCTION 
Inclusive cle production in e* e- interactions at 3.8 and 4.8 
GeV. report No. 77-040 (Cross sections, Feynman 
and Bjpriea ing), 2:44218 (ORO-2504-252) 
MUONS MINUS/DECAY 
a associated with neutrino-induced p~ e* events, 


SSELS 
See MOLLUSCS 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
Se eee 
Manifestation of economically use! pw in 
irradiated lupine plants, 2:44102 (ERDA-tr-266) 


N-1470 RESONANCES/PARTICLE PRODUCTION 
Inelastic diffraction and charge exchange reactions (3 to 6 GeV/c, 
polarization, scattering amplitude, a model, SU(3), 


as ries, arene oa og 2:44261 
NAPHIHALENE/ RECOVERY 


Automatic control of tar-liquor interface level in the naphthalene 
scrubber in a final coke-oven-gas cooler, 2:42350 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
“lees DEFENSE 
oa ment alternatives for ERDA military 
E estricted Data functions. Executive summary 
3481 IERDAS7A) - f ERD “an 
and management alternatives for A tary 
yon os -_ we te peter _ fae 
jonweapon defense-re! programs in B A, 2:43482 
(ERDA-97D) 
NATIONAL ENVIRONMENTAL POLICY ACT 
Environmental law: case notes (Various requirements, cpeakty 
with regard to timing of tion, are reviewed in the light 


N 
a of the assisted-draught cooling tower, 2:42899 


LIQUEFIED NATURAL GAS 
LAR GAS PROJECT 
NATURAL GAS/BIOLOGICAL 


of plants, 2:42621 
NATURAL GAS/CHARGES 


Fuel and ener, rice forecasts. Volume II. Schedules (For U.S. 


to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
NATURAL GAS/CHEMIC ae COMPOSITION 


Recent investigations trace elements, 2:42637 
NATURAL iL GAS/CONSUMPTION RATES 
ae he in the framework pte ge energy economy, 
NATURAL GAS/DEMAND FACTORS 
Demand for pet gs residential and commercial markets in 
a and British Columbia (Econometric-model analysis), 


2:434 
NATURAL GAS/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu Ss 43476 
NATURAL GAS/GAS 
Applied ae of saiving linearized equations of unsteady flow 
of lines, 2:42624 
NA L AS/IMPURITIES 
Recent investigations on natural gas trace elements, 2:42637 
NATURAL GAS/MARKET 


- appliances and gas a 2:42619 
t, 2:4261 


Gas marketing at 
NATURAL GAS, SPORT 
Baumgarten natural gas compressor station of OMV AG, 2:42631 


NEODYMIUM LASERS/FEEDBACK 


Selection of the optimal itm ve variant of a main gas pipeline 
taking account of cooling arrangements, 2:42626 
NA GAS DEPOS VEL. ICAL SURVEYS 
— pond pectin _—— to regional studies in West 
tka, 2:4253 
NATURAL GAS DEPOSITS/EXPLOITATION 
Evaluation of hydrocarbon potential AEC study area, southeast 
New Mexico, 2:42526 (ORNL/SUB-74/38284) 
NATURAL GAS DEPOSITS/EXPLORATION 
Correlation of lower Paleozoic deposits of the Lena and 
Botuobinsk districts of the Nepsk dome structure, 2:42530 
Electric prospecting applied to regional studies in West 
Kamchatka, 2:42531 
Three Lick Bed: useful stratigraphic marker in Upper Devonian 
shale in eastern Kentucky and adjacent areas of Ohio, West 
Virginia and Tennessee, 2:42611 (MERC/CR-77-2) 
NATURAL GAS DEPOSITS/OFFSHORE SITES 
Analysis of lease, production, and revenue data from offshore oil 
and gas leases (Regression, cluster, and discriminant methods 
and computer — used), 2:43514 (LA-6758-C) 
tg hn GAS DEPOSITS/PRESSURE DROP 
uakes called forth by technogenic processes, 2:42529 
NATU GAS DISTRIBUTION S STEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/ 
CONSTRUCTION 
Oberliegende automated gas receiving station of the Hamburg gas 
works, 2:42633 
NATURAL GAS DISTRIBUTION SYSTEMS/CONTROL 
SYSTEMS 
Computer application for automatic control of a natural gas 
distribution system, 2:42632 
NATURAL GAS DISTRIBUTION SYSTEMS/DESIGN 
Oberliegende automated gas receiving station of the Hamburg gas 
works, 2:42633 
NATURAL GAS DISTRIBUTION SYSTEMS/PLANNING 
Oberliegende automated gas receiving station of the Hamburg gas 
works, 2:42633 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/AGREEMENTS 
Proposed revision of unit or cooperative agreements for oil and 
as interests, 2:42622 
NATURAL GAS INDUSTRY/DATA COMPILATION 
ert energy review, August 1976, 2:43504 (NTISUB/B-127- 


6/00 
NATURAL GAS INDUSTRY/ISOTOPE APPLICATIONS 
Radioisotope applications in petroleum and gas industries, 2:42748 
(IEA-TI-34 
NATURAL GAS PROCESSING PLANTS/DESIGN 
U ing natural gas to ammonia and ethylene, 2:42613 
RAL GAS PROCESSING PLANTS/GASEOUS WASTES 
Sulfur dioxide impact at West Whitecourt, 2:42620 
NATURAL GAS WELLS/DIRECTIONAL DRILLING 
Determination of the path of a curved borehole by the angular 
velocity of a body displaced in it, 2:42550 
NATURAL GAS WELLS/PRODUCTIVITY 
Methods of determination of the state of the gas condensate 
system in the shaft of a well relying on mouth measurements, 
2:42614 
NATURAL GAS WELLS/WELL DRILLING 
Mathematical model of optimal management of a drilling 
enterprise, 2:42554 
NATURAL GAS WELLS/YIELDS 
Methods of determination of the state of the gas condensate 
system in the shaft of a well relying on mouth measurements, 
2:42614 
NEODYMIUM/PIONIC ATOMS 
Pionic 4f yields 3d - rae in ‘Nd and '°Nd and the neutron 
isotope shift, 2:44193 
NEODYMIUM 142/NEUTRON REACTIONS 
Non-statistical effects in the radiative capture cross sections of the 
neodymium isotopes (KeV range, correlations, mechanisms), 
2:44385 (AAEC/E-401) 
NEODYMIUM 148/NUCLEAR RADII 
Pionic 4f yields 3d transitions in '**Nd and '*°Nd and the neutron 
isotope shift, 2:44193 
NEODYMIUM 150/NUCLEAR RADII 
Pionic 4f yields 3d transitions in '**Nd and '°°Nd and the neutron 
isotope shift, 2:44193 
NEODYMIUM ISOTOPES/NEUTRON REACTIONS 
Non-statistical effects in the radiative capture cross sections of the 
neodymium isoto pd range, correlations, mechanisms), 
2:44385 (AAEC. 
NEODYMIUM LASERS/ EFFICIENCY 
Use of converters to increase laser efficiency, 2:43868 
NEODYMIUM LASERS/FEEDBACK 
Spectral dependence of the effect of external perturbations on a 
negative-feedback laser, 2:43880 
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NEODYMIUM LASERS/STABILIZATION 
Spectral dependence of the effect of external perturbations on a 
negative-feedback laser, 2:43880 
NEODYMIUM LASERS/STIMULATED EMISSION 
Investigation of nonradiative losses and pulse-periodic stimulated 
emission from Li-Nd-La phosphate glass, 2:43885 
NEON/ELECTRON-ATOM COLLISIONS 
Scattering of electrons by inert gas atoms with ejection of one or 
two electrons from the outer shell (4 keV, differential cross 
sections, oscillator strengths), 2:44195 
NEON/KAPITZA RESISTANCE 
Thermal boundary resistance to solid helium, hydrogen, 
deuterium, and neon. II, 2:43726 
NEON/MOLECULAR STRUCTURE 
Molecular dynamics calculations for li oe neon and methane 
(Molecular Dynamics Calculation (MDC)), 2:42768 
NEON/THERMODYNAMIC MOLECULAR MODEL 
Molecular dynamics calculations for liquid neon and methane 
(Molecular Dynamics Calculation (MDC)), 2:42768 
NEON 21/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
NEON 27/ISOTOPE PRODUCTION 
Observation of the new nuclides ?7Ne, *1Mg, *?Mg, **Al, *°P, 


2:44403 
NEOPLASMS/RADIOTHERAPY 
Biological and medical research with accelerated heavy ions at the 
Bevalac, 1974-1977, 2:44108 (LBL-5610) 
— for heavy particle radiation therapy, 2:44107 (LA-6588- 


M 
NEOPLASMS/THERAPY 
Thermal technique for the treatment of cancer eye in cattle, 
2:44086 (LA-6714-MS) 
NEOPLASMS/TRANSPLANTS 
 amacoaes insulinoma in the rat, 2:44090 
NEPA 


See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 237 
Optical spectroscopy of 757Np in CaF2. Final report, 2:43798 
(COO-3245-5) 
NET ENERGY 
(Difference of energy output and energy input.) 
NET ENERGY/POWER GENERATION 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
ORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Fast-neutral-beam injection experiments in T-11, 2:44483 
Perspectives of neutral beam injection techniques, 2:44454 (CEA- 
CR-10(Vol.2)) 
Theory of neutral irijection heating of toroidal plasmas, 2:44444 
(CEA-CR-10(Vol.2)) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Development of neutral injectors at Fontenay-aux-Roses, 2:44623 
(CEA-CR-10(Vol.2)) 
UTRETTOS 


See MUON NEUTRINOS 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/HEAVY LEPTONS 
Characteristics of neutrino-produced dimuon and trimuon events 
as evidence for new physics at the lepton vertex, 2:44232 
NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Heavy-lepton-cascade interpretation of the neutrino-induced 
trimuon events, 2:44307 
Lepton-cascade-decay interpretation of neutrino-produced 
trimuons, 2:44308 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Neutral-current neutrino production of A (1236) (Isovecior, 
vector, and axial vector couplings, quark model, cross sections, 
angular distributions, polarization density matrix), 2:44303 
NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Evidence for a new family of hadronic matter from high energy 
neutrino interactions, 2:44242 
NEUTRINO-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
New polarized neutrino sum-rules (Cross sections, melosh 
transformation), 2:44302 
NEUTRINOS 
See also MUON NEUTRINOS 
NEUTRINOS/BREMSSTRAHLUNG 
oe 4 a neutral current on the neutrino bremsstrahlung, 
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NEUTRON DETECTION/SCINTILLATION COUNTERS 

Combination neutron- - mma ray —- (Patent), 2:43968 

NEUTRON DIFFUSION EQUATION 

Current trends in methods Dy neutron diffusion calculations, 
2:43135 (CONF-770304-12) 

NEUTRON DIFFUSION EQUATION/SPHERICAL 

HARMONICS METHOD 

en . uide to the MARC and PN computer codes, 2:43139 

-Report- a 1(R)) 
NEUTRON ING/NEUTRON SOURCES 

Ion source development for uranium-logging neutron tube ((d,n) 
type source), 2:42747 (SAND-76-0731) 

ON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS/CAPTURE 

Giant magnetic a states in ?°°Pb observed in the 7°’Pb + n 
reaction, 2:4439 

Measurement of the 2200 m/sec neutron-proton capture cross 
section, 2:44366 

Non-statistical effects in the radiative capture cross sections of the 
neodymium isotopes (KeV range, correlations, mechanisms), 
2:44385 (AAEC/E-401) 

Valence neutron capture in **Fe (Cross sections, 2.5 to 500 keV, 
resonance spectroscopic data), 2:44377 (AAEC/E-403) 

NEUTRON REACTIONS/CROSS SECTIONS 

Analysis of the sensitivity of spectrum-average cross sections to 
individual characteristics of differential excitation functions, 
2:44358 (ANL/NDM-30) 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Differential elastic cross sections of neutrons scattered from '°B 
for 4 MeV less than or equal to E/sub n/ less than or equal to 8 
MeV, 2:44371 (COO-2490-5) 

Giant magnetic dipole states in ?°°Pb observed in the ?°’Pb + n 
reaction, 2:44397 

Neutron elastic scattering at 11 MeV and the — dependence 
of the neutron-nucleus optical potential (11 MeV, differential 
cross sections), 2:44389 

NEUTRON REACTIONS/FISSION 

Measurement of the neutron-induced fission cross section of 7°?Th 
relative to 7°5U from 0.7 to 30 MeV (0.7 to 30 MeV), 2:44404 
(UCID-17442) 

NEUTRON REACTIONS/INELASTIC SCATTERING 
Inelastic scattering angle-energy correlation and its effect on the 
critical parameters of fast assemblies, 2:43008 a 1398) 
NEUTRON REACTIONS/RESONANCE SCATTERING 
Evaluated neutron cross sections for zirconium and hafnium. Final 
rt, 2:44386 (EPRI-NP-250) 
NE IN SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 

Ion source development for uranium-logging neutron tube ((d,n) 

type source), 2:42747 (SAND-76-0731) 
NEUTRON SOURCES/OPERATION 

Developmental re of the LUE-300 accelerator, 2:43936 

(ORNL -tr-4347 
NEUTRON STARS) LUMINOSITY 

Threshold luminosity of accretions by a neutron star with a 

magnetic field, 2:44166 (N-76-27133) 
NEUTRON STARS/STAR ACCRETION 
Threshold luminosity of accretions by a neutron star with a 
magnetic field, 2:44166 (N-76-27133) 
NEUTRON TRANSPORT/CROSS SECTIONS 
Sensitivity analysis for shielding data evaluation by interactive 
raphics computing, 2:44415 (COO-2458-10) 
NEUTRON TRANSPORT/INELASTIC SCATTERING 
NI scattering from liquid helium-3, 2:44214 (CONF- 
122-1 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 

DOT IV variable mesh discrete ordinates transport code, 2:44417 
(CONF-770401-14) 

NEUTRON TRANSPORT THEORY/DISCRETE ORDINATES 

DOT IV variable mesh discrete ordinates transport code, 2:44417 
(CONF-770401-14) 

NEUTRON TRANSPORT THEORY/OPTICAL MODELS 

Optical potential for ultracold neutrons, 2:44418 

NEVAD. ANGERED SPECIES 

Endangered plant species of the Nevada Test Site, Ash Meadows, 

and Central-Southern Nevada, 2:44028 (COO-2307-11) 
NEVADA/GEOTHERMAL EXPLORATION 

Open file report: geoscience studies in Buena Vista Valley, 
Nevada, 2:42814 (LBL-5913) 

Telluric traverse location map and profiles for Ruby Valley 
Known Geothermal Resource Area, Nevada, 2:42817 (USGS- 
OFR-76-701B) 

NEVADA/GEOTHERMAL RESOURCES 

Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
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NEVADA/TELLURIC SURVEYS 
Telluric traverse location map and profiles for Ruby Valle 
Known Geothermal Resource Area, Nevada, 2:42817 (USGS- 
OFR-76-701B) 
NEVADA/WATER RESOURCES 
An assessment of water resources in Utah and Nevada for a 
proposed coal-fired poone ees 2:42903 (LA-6670-MS) 
NEVADA TEST SITE/DECONTAMINATION 
Cleanup of radioactive mud spill U20aa postshot drilling site NTS, 
2:42718 (UCID-17423) 
NEVADA TEST SITE/ENDANGERED SPECIES 
Endangered plant species of the Nevada Test Site, Ash Meadows, 
and Central-Southern Nevada, 2:44028 (COO-2307-11) 
NEVADA TEST SITE/RADIOACTIVE WASTE DISPOSAL 
Cleanup of radioactive mud spill U20aa postshot drilling site NTS, 
2:42718 (UCID-17423) 
NEW HAMPSHIRE/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
NEW HAMPSHIRE/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560 
NEW JERSEY/AIR POLLUTION 
National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 
NEW JERSEY/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
NEW JERSEY/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
NEW MEXICO/COAL DEPOSITS 
ag wooo to coal geology of northwest New Mexico (62 refs.), 
4 


2:42419 
NEW MEXICO/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
NEW MEXICO/NATURAL GAS DEPOSITS 
Evaluation of hydrocarbon potential AEC study area, southeast 
New Mexico, 2:42526 (ORNL/SUB-74/38284) 
NEW MEXICO/PETROLEUM DEPOSITS 
Evaluation of hydrocarbon —— AEC study area, southeast 
New Mexico, 2:42526 (ORNL/SUB-74/38284) 
NEW MEXICO/SALT DEPOSITS 
Design aspects of the Alpha Repository. V. Suite selection and 
cost analysis of excavation/hauling systems, 2:42684 (ORNL/ 
Sub-4269/12) 
NEW SOUTH WALES/LAND RECLAMATION 
Mine site rehabilitation in New South Wales, 2:42426 
NEW SOUTH WALES/SURFACE 
Mine site rehabilitation in New South Wales, 2:42426 
NEW YORK/AIR POLLUTION 
National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 
NEW YORK/ECONOMIC DEVELO) 
Electric energy usage and regional economic development. Final 
report, 2:43462 (PB-257544) 
NEW YORK/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
NEW YORK/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
ZEALAND/ENERGY POLICY 
New Zealand Energy Research and Development Committee, 
2:43500 (CONF-7505 135-1) 
NEW ZEALAND/ENERGY SUPPLIES 
Rationale for energy research and development programme, 
2:43479 (NP-21749) 
NEW ZEALAND/INTERNATIONAL COOPERATION 
United States visit, 2:43453 (NP-21763) 
NEW ZEALAND/TECHNOLOGY TRANSFER 
New Zealand Energy Research and Development Committee, 
2:43500 (CONF-7505 135-1) 
NICKEL/CARCINOGENESIS 
Nickel and nickel compounds, 2:44153 
NICKEL/CATALYTIC EFFECTS 
Catalyst for the continuous conversion of hydrocarbons by steam 
(Patent), 2:42578 
NICKEL/COLD WORKING 
Cryoforming evaluation using high-purity nickel, 2:43675 (UCRL- 
50016-76-4) 
NICKEL/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 


NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 


NICKEL/PHYSICAL RADIATION EFFECTS 
Dislocation loop growth and void swelling in bounded media b 
7 icle damage (4 MeV nickel ions), 2:43744 (ORNL/ 


Some considerations of eon rate and temperature 
ients and specimen dimensions on ———. ion 
irradiation experiments (20°C), 2:43741 (CONF-760935-P1) 
NICKEL 58 TARGET/CARBON 12 REACTIONS 
Mass and beta decay of ®As , 2:44379 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/HEAT TREATMENTS 
Effect of heat treatments on the mechanical properties of CuNiFe 
spinodal alloys, 2:43672 (LBL-5791) 
NICKEL ALLOYS/POWDER METALLURGY 
High-strength on y cobalt-base alloys for use up to 
50°C, 2:43664 (AGARD-CP-200) 
NICKEL ALLOYS/STANDARDS 
Nickel-molybdenum-chronium alloy sheet and plate (ASME SB- 
434 with additional requirments), 2:43697 (RDT-M-5-8T(4-76)) 
NICKEL ALLOYS/STRAIN HARDENING 
Tensile properties and deformation-induced transformations in 
metastable austenitic single crystals, 2:43694 (LBL-5749) 
NICKEL ALLOYS/TENSILE PROPERTIES 
Tensile properties and deformation-induced transformations in 
metastable austenitic single crystals, 2:43694 (LBL-5749) 
NICKEL ALLOYS/YIELD STRENGTH 
Effect of heat treatments on the mechanical properties of CuNiFe 
spinodal alloys, 2:43672 (LBL-5791) 
CKEL BASE ALLOYS 


See also HASTELLOY C 
INCONEL ALLOYS 
NICKEL BASE ALLOYS/CHEMICAL REACTION KINETICS 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions, 2:43727 (BNL-22275) 
NICKEL BASE ALLOYS/POWDER METALLURGY 
Powder fabrication of fibre-reinforced superalloy turbine blades, 
2:43663 (AGARD-CP-200) 
NICKEL BASE ALLOYS/STRESS CORROSION 
Geothermal materials studies. Quarterly report, July-September 
1976, 2:42836 (UCID-17261-76-3) 
NICKEL COMPOUNDS/CARCINOGENESIS 
Nickel and nickel compounds, 2:44153 
NICKEL COMPOUNDS/STACKING FAULTS 
High voltage electron microscope studies of ceramic ferrites 
iFesO, and NiFe2O,), 2:43771 
ADMIUM BATTERIES/PERFORMANCE TESTING 
Accelerated test program for sealed nickel-cadmium spacecraft 
batteries/cells. Interim report, 2:43451 (N-76-26688) 
Cycle life test. Evaluation oe for secondary spacecraft cells. 
Annual report, 2:43450 (N-76-26687 
Evaluation program for secondary spacecraft cells: initial 
evaluation tests of General Electric Company 12.0 ampere-hour 
nickel-cadmium spacecraft cells for the International Ultraviolet 
Explorer (12 Ah), 2:43452 (N-76-26693) 
NI ZINC BATTERIES/DESIGN 
Design and cost study of nickel-zinc batteries for electric vehicle. 
Final report (24 kWh battery of 48 325-Ah cells, 35 Wh/Ib), 
2:43441 (ANL-K-76-3541-1) 
NICKEL-ZINC BATTERIES/PRODUCTION 
Design and cost study of nickel-zinc batteries for electric vehicle. 
Final report (24 kWh battery of 48 325-Ah cells, 35 Wh/Ib), 
2:43441 (ANL-K-76-3541-1) 
NIOBIUM/ELASTICITY 
Effect of Abrikosov vortices on the elastic properties of niobiurr 
in the mixed state, 2:43704 
NIOBIUM/ELECTRONIC STRUCTURE 
Self-consistent pseudopotential calculations for the ideal (001) 
surface of Nb, 2:43690 
NIOBIUM/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled pam source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 
NIOBIUM/MIXED STATE 
Effect of Abrikosov vortices on the elastic properties of niobium 
in the mixed state, 2:43704 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Some considerations of displacement rate and temperature 
ients and specimen dimensions on penetrating ion 
irradiation experiments (20°C), 2:43741 (CONF-760935-P1) 
NIOBIUM, SITION TEMPERATURE 
Influence of purity and alloying with transition elements upon the 
superconductivity of vanadium, niobium, and vanadium- 
niobium alloys (Ta, Cr, Mo, Re impurities), 2:44432 
NIOBIUM YS/PHYSICAL RADIATION EFFECTS 
Determination of the damage-energy cross section of 14-MeV 
neutrons from critical-property changes in irradiated NbsSn, 
2:43739 (CONF-760935-P 1) 





NIOBIUM ALLOYS/SOLDERING 


Effects of 30-GeV-proton irradiation on the critical currents of 
NbTi multifilament wire, 2:43745 
NIOBIUM ALLOYS/SOLDERING 
Soldering of copper-clad niobium-titanium superconductor 
composite, 2:43760 (ORNL/TM-S774) 
NIOBIUM ALLOYS/TRANSITION TEMPERATURE 
Influence of purity and alloying with transition elements upon the 
superconductivity of vanadium, niobium, and vanadium- 
niobium alloys (Ta, Cr, Mo, Re impurities), 2:44432 
NITRATES/CORROSIVE EFFECTS 
Factors controlling nitrate cracking of mild steel, 2:43731 (DP- 
MS-76-67) 
NITRATES/PHOTOCHEMISTRY 
Effect of atmospheric SO2 gene upon observed nitrate 
concentrations in aerosols, 2:44021 
NITRATES/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay o 
—" samples for pollutants), 2:44087 (ORNL/TM- 
291 
NITRIC ACID/CHEMICAL REACTION YIELD 
Determination of the reactive phase — absorption of 
nitrogen oxides in water, 2:43807 (ORNL-tr-4312) 
NITRIC ACID/SOLVENT PROPERTIES 
Electrolytic dissolver for plutonium metal, 2:42667 (ARH-2203) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Reduction of nitrogen oxide emission by optimizing the burner 
construction. rational results with a test burner, 2:43832 
NITRITES/QUA ATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 


5291) 
NITROGEN/CHEMICAL REACTIONS 

Reaction of nitrogen with lithium at common temperature and the 
role of water vapor in this reaction, 2:43806 (BNWL-tr-232) 

NITROGEN/EL IC ARCS 

Thermo-gasdynamical and electrical behavior of the wall and 

vortex-stabilized arc, 2:44203 (N-76-27048) 
NITROGEN 15/LABELLED COMPOUNDS 

Stable isotopes: essential tools in biological and medical research, 
2:44063 (CONF-770121-1) 

NITROGEN DIOXIDE/ENVIRONMENTAL TRANSPORT 

National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 

NITROGEN DIOXIDE/MAXIMUM ACCEPTABLE 

CONTAMINATION 

National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 

NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/CHEMICAL REACTION KINETICS 

Determination of the reactive phase during the absorption of 

nitrogen oxides in water, 2:43807 (ORNL-tr-4312) 
NITROGEN OXIDES/DECOMPOSITION 

Homogeneous gas phase decomposition of oxides of nitrogen. 

Final report, 2:42499 (PB-257555) 
NITROGEN OXIDES/HEAT TRANSFER 

Investigation of heat transfer in a regenerator with a chemically 

reacting coolant, 2:43892 (INIS-mf-3284) 
NITROGEN OXIDES/MEASURING METHODS 

Device to eliminate erroneous output in cyclic chemiluminescent 

nitrogen dioxide monitoring, 2:44022 
NITROGEN OXIDES/MONITORING 

The Environmental Protection Agency Northern Great Plains 
ambient air monitoring network. Volume I. Summary. Final 
report, Sep 1974-Sep 1975, 2:44007 (PB-257040) 

The Environmental eet ncy Northern Great Plains 
ambient air monitoring network. Volume II. Detailed data 
listing. Final report, Sep 1974-Sep 1975, 2:44008 (PB-257041) 

NITROGEN OXIDES/REMOVAL 
Combined process for upgrading spent alkylation acid and 
reducing noxious gas content of waste gaseous streams (Patent; 
18 claims), 2:42405 
Dry-type NOx removal process from flue gases, 2:42404 
Method and equipment to wash gases which are enriched with 
SO:, fluorine, NOsub(x), N, CO2 and O: (Patent), 2:42401 
Process for the treatment of sulfur and nitrogen oxides formed 
during power generation (Patent), 2:42902 
Supportive studies in fluidized-bed combustion. Quarterly report, 
October-December 1976, 2:42488 (ANL/ES-CEN-1018) 
NOBLE GASES 

See RARE GASES 
NONAXIAL NUCLEI 

See DEFORMED NUCLEI 
NON-EQUILIBRIUM PLASMA/PLASMA WAVES 

Possible method of generating oscillations in a low-temperature 
plasma, 2:44564 
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NORTH CAROLINA/COASTAL WATERS 
Continental shelf eages affecting the oceano; phy of the 
South Atlantic Bight. Annual report, June 1, 1976-May 31, 
1977, 2:44161 (SRO-889-2) 
NORTH SEA/PETROLEUM DEPOSITS 
a oo in North Sea oil, 2:42560 
NORTH SEA/PIP 
Northern North Sea pipelines: the Brent system, 2:43860 
Technical review of the Forties Field submarine pipeline, 2:42604 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHWEST TERRITORIES/GEOLOGIC STRATA 
Cretaceous and Tertia seotenraee Banks and Eglinton Islands 
and Anderson Plain (N.W.T.), 2:42532 
NORTHWEST TERRITORIES 
Patterned carbonate--a diagenetic feature, 2:42536 
NORTHWEST TERRITORIES/PETROLEUM DEPOSITS 
Cretaceous and Terti keer Banks and Eglinton Islands 
and Anderson Plain (N.W.T.), 2:42532 
NORTHWEST TERRITORIES/SEDIMENTARY ROCKS 
Cretaceous and Tertiary palynomorph assemblages from Banks 
Island and adjacent areas (N.W.T.), 2:42533 
NORTHWEST TERRITORIES/SHALES 
Mineralogy and boron content of the Melville Island Group and 
Imperial Formation, N.W.T, 2:42537 
NOVA SCOTIA/COAL DEPOSITS 
we Breton Development Corporation: the Devco story, 2:42451 
NOVA SCOTIA/COAL MINES 
ae Breton Development Corporation: the Devco story, 2:42451 


NO’ 
See also JET DRILLS 


NOZZLES/CRACKS 
Fatigue crack extension in nozzle junctions; comparison of 
analytical ——— with experimental data, 2:43150 
(INIS-mf-3386) 
NOZZLES/STRESS ANALYSIS 
Design criteria for — and Nozzles ag Quarterly 
y- ow 1976 (BWR; PWR), 2:42937 


progress report, Ju 
(ORNL, EG/TM 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR DEFORMATION/POTENTIAL ENERGY 
Macroscopic potential-energy surfaces for symmetric fission and 
heavy-ion reactions, 2:44409 
NUCLEAR ENERGY 
Travels in the new world (Nuclear energy developments, 1961- 
1971), 2:44437 (PUB-113(Vol.1)) 
NUCLEAR ENERGY/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu a 2:43476 
NUCLEAR ENERGY/GOVERNMENT POLICIES 
Where is the nuclear relay race, 2:43485 
NUCLEAR EXP IONS 


See also RULISON EVENT 
NUCLEAR EXPLOSIONS/DIAGNOSTIC TECHNIQUES 
Underground nuclear test diagnostics are ee substantially 
with a new solid-state imaging system, 2:43994 (UCRL-50025- 


CILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
Activities of the JEN - present programmes and objectives, 


2:43232 
NUCLEAR FACILITIES/CRANES 
Pruefumfang fuer Hebezeuge in kerntechnischen Anlagen. 
Weisun, hluss 4, 2:43179 
NUCLEAR FACILITIES/EMERGENCY PLAN 
Emergency planning, 2:43385 
NUCLEAR FACILITIES/GASEOUS WASTES 
Method and means of monitoring the effluent from nuclear 
facilities (Patent), 2:43149 
NUCLEAR FACILITIES/LICENSING 
Modification during operation of the requirements binding on the 
operator, 2:43079 
NUCLEAR FACILITIES/MATERIALS HANDLING 
Absturz einer Last, auch wenn das Hebezeug den erhoehten 
Anforderungen der KTA-Regel ‘Hebezeuge in kerntechnischen 
Anlagen’ ee. Weisun, hluss 2, 2:43387 
NUCLEAR FACILITIES/NATIONAL CONTROL 
Inspection of installations in France, 2:43071 (INIS-mf-3528) 
Licensing procedure in France, 2:43069 (INIS-mf-3526) 
Technical regulations in France, 2:43070 (INIS-mf-3527) 
NUCLEAR FACILITIES/REGULATIONS 
— Lama practices in OECD countries, 2:43072 (INIS- 
mi- 
NUCLEAR FACILITIES/SAFEGUARDS 
EE is creating a system to prevent criminal diversion of nuclear 
materials, 2:42738 (UCRL-50025-77-1) 
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NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/DATA COMPILATION 
Chemical Engineering Division fuels and materials chemist 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-10. 03) 
NUCLEAR FUELS, 'ROCESSING 
Some alternatives to the mixed oxide fuel cycle, 2:43113 (BNWL- 


2197) 
oe FUELS/TRANSPORT 
e of nuclear fuels and other radioactive substances by air, 
ei :42678 (AED-Conf-76-280-000) 
ag oe ae FUELS/TRANSPORT REGULATIONS 
rriage of nuclear fuels and other radioactive substances by air, 
* 42678 (AED-Conf-76-280-000) 
NUCLEAR INDUSTRY 
Nuclear industry chart No. 22 - Spain, 2:42925 
NUCLEAR INDUSTRY/CONTRACTS 
Characteristics of nuclear contracts. Pt. 1, 2:42919 (INIS-mf-3530) 
Characteristics of nuclear contracts. Pt. 2, 2:42920 (INIS-mf-3531) 
NUCLEAR INDUSTRY/ENVIRONMENTAL EFFECTS 
Diffusion-type model of the global carbon cycle for the estimation 
of dose to the ee ation from releases of carbon-14 to 
the atmosphere, 2 fae 5269) 
NUCLEAR INDUSTRY/P. 
Industrial nuclear property, a aaaiat 42741 (INIS-mf-3532) 
NUCLEAR INDUSTRY/SITE SELECTION 
Review of decision ——— for evaluating - 
actions affecting public health and safety, 2:44059 (BNW 


2158) 
NUCLEAR INDUSTRY/STANDARDS 
Personnel involved in the development of nuclear standards in the 
United States, 1976, 2:43074 (ORNL/ENG-4) 
Report on the activities of the Normenausschuss Kerntechnik 
Ke), 2:43081 
(CLEAR MATERIALS DIVERSION 
EE is creating a system to prevent criminal diversion of nuclear 
materials, 2:42738 (UCRL-50025-77-1) 
NUCLEAR MATERIALS MANAGEMENT 
Nuclear accountability data at the EUREX re sprommion sg plant. Pt. 
a fuel reprocessing campaign, 2:42735 (CNEN-RT/CHI- 


NO SOURED arenes MANAGEMENT/DATA 
A 
ORACL program file for acquisition, storage and analysis of data 
in radiation measurement and in non-destructive measurement 
of nuclear material, 2:42736 (JAERI-M-6499) 
NUCLEAR MATERIALS MANAGEMENT/DATA 
PROCESSING 
ORACL program file for acquisition, storage and analysis of data 
in radiation measurement and in non-destructive measurement 
of nuclear material, 2:42736 (JAERI-M-6499) 
NUCLEAR MATERIALS MANAGEMENT/RESEARCH 
PROGRAMS 
Ispra: the way ahead, 2:43418 
NUCLEAR MATTER/NUCLEON-NUCLEON INTERACTIONS 
Quasi-two-body scaling: A study of high-momentum nucleons in 
nuclear matter, 2:44369 
NUCLEAR MATTER/PION CONDENSATION 
Influence of finite dimensions on 77-condensate instability in 
atomic nuclei. Neutral channel (Critical constants, stability 
conditions, mechanism), 2:44406 (LA-tr-77-20) 
NUCLEAR MODELS 
See also SHELL MODELS 
NUCLEAR MODELS/BOUNDARY CONDITIONS 
—— model in two- and three-particle problems, 


2:44412 
NUCLEAR MODELS/THREE-BODY PROBLEM 
Boundary-condition model in two- and three-particle problems, 


2:44412 
NUCLEAR MODELS/TWO-BODY PROBLEM 
Boundary-condition model in two- and three-particle problems, 


2:44412 
NUCLEAR PHYSICS 
Travels in the new world (Nuclear energy developments, 1961- 
1971), 2:44437 (PUB-1i3(Vol.1)) 
NUCLEAR POWER 
Conventional energies. Nuclear energy. Evolution and prospects, 
2:43088 (FRNC- 70 
NUCLEAR POWER/COST BENEFIT ANALYSIS 
Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:43498 
NUCLEAR POWER/FORECASTING 
Assessment of long term nuclear power strategies in the U.K, 
2:43091 (IAEA-162) 
Effect of heavy water reactors and liquid fuel reactors on the 
long-term development of nuclear energy, 2:43089 (IAEA-162) 


NUCLEAR POWER PLANTS/BUILDINGS 


Future fey rospects in Italy of the nuclear fuel services industry, 
2:43100 (IAEA-162) 
Future trend of ata power as energy sources (Japan), 2:43096 
(IAEA-162) 
Notes on reactor strategy calculations, 2:43097 (IAEA-162) 
Possible development of nuclear energy in the European 
Community and consequences of different reactor strategies, 
2:43483 (IAEA-162) 
NUCLEAR POWER/FUEL CYCLE 
Effect of heavy water reactors and liquid fuel reactors on the 
long-term development of nuclear energy, 2:43089 (IAEA-162) 
Introduction to the OECD-NEA-IAEA report on uranium 
resources, production and demand, 2:43114 (IAEA-162) 
NUCLEAR POWER/GOVERNMENT POLICIES 
Redressing the nuclear balance, 2:43106 
NUCLEAR POWER/HEALTH HAZARDS 
Pollution by poverty: the need for nuclear energy, 2:43201 
NUCLEAR POWER/PLAWWNING 
= of long term nuclear power strategies, 2:43093 (IAEA- 
Energy oo neem and the 4th atomic programme of the 
Federal Republic of Germany, 2:43104 


Factors affecting criteria for the assessment of long term 
strategies, 2:4 (IAEA-162) 
Nuclear ie strategy as part of overall energy strategy, 2:43094 


Peaceful use of nuclear energy in the German Federal Republic, 
2:42922 (ERDA-tr-272) 
Possible criteria in deciding the strategy for the introduction of 
nuclear power in a developing country, 2:43095 ([AEA-162) 
Prospects and problems of the long term development of nuclear 
energy in France, 2:43098 (IAEA-162) 
Reactor strategies and the energy crisis, 2:43092 (IAEA-162) 
Report on nuclear energy in Belgium, 2:43107 
What role for fission, 2:43110 
NUCLEAR POWER/PUBLIC RELATIONS 
Environmentalists’ and business executives’ attitudes and 
information about the nuclear power controversy, 2:43200 
Living with nuclear energy, 2:43422 
Nuclear debate in the U.S. after the California referendum, 
2:43199 
Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:43498 
Politics of nuclear energy, 2:43108 
NUCLEAR POWER/REACTOR SAFETY 
Pollution by poverty: the need for nuclear energy, 2:43201 
NUCLEAR POWER PLANTS 


See also UNDERGROUND NUCLEAR STATIONS 

Conclusion of the workshop on nuclear power plants technology, 
2:43484 (INIS-mf-3239) 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 5. Control of 
population densities surrounding nuclear power plants, 2:43202 
(LBL-5921) 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 2. Radiological health 
and related standards for nuclear power plants, 2:43256 (LBL- 
5285) 

NUCLEAR POWER PLANTS/ACCIDENTS 
Response of equipment in nuclear power plants to airplane crash, 
43408 


Response of equipment in nuclear power plants to airplane crash, 
2:43357 
NUCLEAR POWER PLANTS/ALARM SYSTEMS 
Some points of advanced alarm system design, 2:43154 (RISO-M- 


1908) 
NUCLEAR POWER PLANTS/BEARINGS 
Aseismic design of turbine houses of nuclear power plants, 2:43323 
NUCLEAR POWER PLANTS/BUILDINGS 
Analysis of an aircraft impact on a reactor building, 2:43361 
Approximate soil-structure interaction with separation of base mat 
from soil (lifting-off), 2:43378 
Aseismic design of turbine houses for nuclear power plants, 
2:43401 


Complete analysis of a nuclear building to nuclear safety 
standards, 2:43315 

Earthquake analysis of nuclear reactor buildings including 
foundation interaction, 2:43326 

Impact of soil-structure interaction on the probabilistic frequency 
variation of concrete structures, 2:43328 

Matrix of transmission in structural dynamics, 2:43347 

Reliability of a simple model under nonstationary earthquake 
excitation, 2:43325 

Response of equipment in nuclear power plants to airplane crash, 
2:4340! 

Response of equipment in nuclear power plants to airplane crash, 

43357 





NUCLEAR POWER PLANTS/COMPUTER-AIDED DESIGN 


Seismic response analysis of nuclear power plant structure under 
special consideration of non-linear soil-structure interaction, 
2:43336 

Stability and toe pressure calculation of a reactor building subject 
to seismic disturbance, 2:43316 

Torsional earthquake effects in symmetrical structures, 2:43359 

Vertical responses of nuclear = plant structures subject to 
seismic ground motions, 2:4333 

NUCLEAR POWER PLANTS/COMPUTER- AIDED DESIGN 
Large scale computerization and project control systems in the 

design and construction of nuclear power plants, 2:43112 

NUCLEAR POWER PLANTS/CONSTRUCTION 

Large scale computerization and project control systems in the 
design and construction of nuclear power plants, 2:43112 

NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 

Approximate and detailed analyses for structures of reactor 
containment buildings, using three-dimensional computer 
program, 2:43333 

Comparison of experimental and theoretical investigations of 
embedment effects on seismic response, 2:43327 

Non-linear dynamic response of reactor containment, 2:43372 

Nonlinear dynamic response of reactor containment, 2:43410 

Seismic response analysis considering wave passage, 2:43363 

Thermal shock in a nuclear containment wall due to loss-of- 
coolant accident, 2:43394 

NUCLEAR POWER PLANTS/CC/NTAINMENT SHELLS 
Bell-ring vibration response of nuclear containment vessel with 

attached masses under earthquake motion, 2:43409 

Bell-ring vibration response of nuclear containment vessel with 
attached-mass under earthquake motion, 2:43366 

Impact loading on a spherical shell, 2:43331 

Reaction-time relationship and structural design of reinforced 
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Monthly inspection summary report (US NRC), 2:43073 
(NTISUB/B-124-76/009) 
Safety and control investigations in connection with the planning, 
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Reactor strategy calculations in Germany, 2:43099 (IAEA-162) 
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Integrated approach to the probabilistic assessments of aircraft 
pote structural mode of damages to nuclear power plants, 
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SYSTEMS 
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eee PLANTS/REACTOR PROTECTION 
Monitoring circuit for reactor safety systems (Patent), 2:43411 
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Application of reliability analysis for safety estimation of nuclear 
power stations, 2:43414 

Environment and the modern nuclear power plant, 2:43197 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
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Safety and control investigations in connection with the planning, 
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methodology, 2:43380 
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earthquake response analysis for reactor internals, 2:43373 
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Computational method for direct integration of motion equations 
of structural systems, 2:43319 

Correlations of artificially generated three component time 
histories, 2:43321 

Development and use of seismic instructure reponse spectra in 
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Fourier transform, 2:43355 
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Geometry calculations for angular distribution measurements of 
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OCONEE-1 REACTOR/ENVIRONMENTAL EFFECTS 
Nonradiological environmental surveillance report; II: summary 
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a testing in nuclear power plants for model validation, 
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Nonradiological environmental surveillance report; II: summary 
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Nonradiological environmental surveillance report; II: summary 
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Nonradiological environmental surveillance report; II: summary 
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(Organization of Economic Co-operation and Development.) 
OECD/NUCLEAR FACILITI ITTES | 
— aaa practices in OECD countries, 2:43072 (INIS- 

m. = 
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Back fitting measures for the iodine filters of nuclear power 
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OFFICE BUILDINGS/LIGHTING SYSTEMS 
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nergy ee — applied to office lighting, 
2:43582 (FEA/D-75, 
OFFICE BUILDINGS/SOLAR SPACE HEATING 

Commercial building unitary heat pump system with solar heating. 
Final progress report, December 31, 1974-October 31, 1975, 
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OFFICE BUILDINGS/SPACE HEATING 

Commercial building unitary heat pump system with solar heating. 
Final progress report, December 31, 1974-October 31, 1975, 
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OFF-PEAK ENERGY STORAGE/COMPARATIVE 

EVALUATIONS 

Hot air in cold storage, 2:43425 

OFF-PEAK ENERGY STORAGE/ECONOMICS 

Assessment of high temperature nuclear energy storage systems 
for the production of intermediate and peak-load electric power, 
2:43102 (ORNL/TM-5821) 

OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 

Design and cost study for state-of-the-art lead acid load leveling 
and peaking batteries. Final report (2500 cycles, 10 MW, 100 
MWh), 2:43443 (EPRI-EM-375) 

Study of the manufacturing costs of lead-acid batteries for peaking 
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Offshore oil scenarios: method and results, 2:42564 
OFFSHORE DRILLING/EQUIPMENT 

Survey indicates Gulf of Mexico equipment needs, 2:42565 
OFFSHORE DRILLING/EVALUATION 

Offshore oil scenarios: method and results, 2:42564 
OFFSHORE DRILLING/FORECASTING 

Inventory of U.S. companies offshore petroleum and related 
activity. An assessment of seafloor mining, and forecasts 1975- 
1985, 1985-2000. Final report, 2:42524 (AD-A-029930) 

OFFSHORE DRILLING/PLANNING 
Analyzing business opportunities in North Sea oil, 2:42560 
OFFSHO ORE NU NUCLEAR POWER PLANTS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
OFFSHORE NUCLEAR POWER PLANTS/MOTION 
Three-dimensional dynamic response modeling of floating nuclear 
plants using finite element methods, 2:43404 
OFFSHORE UCLEAR POWER PLANTS/REACTOR 
COOLING SYSTEMS 
Transient heat releases from offshore nuclear plants, 2:42963 
OFFSHORE NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Three-dimensional dynamic response modeling of floating nuclear 

plants using finite element methods, 2:43404 
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Transient heat releases from offshore nuclear plants, 2:42963 
OFFSHORE NUCLEAR POWER PLANTS/WASTE HEAT 
Transient heat releases from offshore nuclear plants, 2:42963 
OFFSHORE PLATFORMS/EMPLACEMENT 
Penetration and breakout forces for spud-ends of jack-up type 
platforms, 2:43934 
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OFFSHORE PLATFORMS/FATIGUE 
Closed-form expressions for determining the fatigue damage of 
structures due to ocean waves, 2:4 3950 
Evaluation of fatigue considerations i in the design of framed 
offshore structures, 2:43933 
Fatigue design of an offshore structure, 2:43931 
Probabilistic fatigue analysis of fixed offshore structures, 2:43932 
OFFSHORE PLATFORMS/SERVICE LIFE 
Fatigue design of an offshore structure, 2:43931 
OFFSHORE SITES/LEASES 
Analysis of lease, production, and revenue data from offshore oil 
and gas leases (Regression, cluster, and discriminant methods 
on - computer graphics used), 2:43514 (LA-6758-C) 
Preliminary assessment of the health and environmental effects of 
coal utilization in the midwest. Volume I. Energy scenarios, 
technology characterizations, air and water resource impacts, 
and healt \ ieee, 2:42406 (ANL-77-XX-40(Vol.1)) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS/OFFSHORE OPERATIONS 
Analyzing business 0; eae in North Sea oil, 2:42560 
OIL SAND DEPOS: 
See also ATHABASCA DEPOSIT 
OIL SAND DEPOSITS/BIBLIOGRAPHIES 
The production of oil from Intermountain West tar sands deposits. 
Final report, 2:42639 (PB-256516) 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Accomplishment plan. Region VIII. easy energy- 
environment program, 2:42410 (PB-25 
Accomplishment plan. Region VIII. Comprehensive energy- 
environment program. Appendix, 2:42411 (PB-256455) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/EXTRACTION 
Comparative characteristics of alcohol-benzene and ether extracts 
of kuckersite kerogen, 2:42642 
OIL SHALES/IN-S RETORTING 
Progress in oil-shale research, 2:42641 (UCRL-52000-77-2) 
OIL SHALES/RISE 
Progress in oil-shale research, 2:42641 (UCRL-52000-77-2) 
OIL SPILLS/BIBLIOGRAPHIES 
Oil spill and oil pollution reports, November 1975-January 1976. 
Quarterly report, 2:42601 (PB-257 886) 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
a risk of Beaufort Sea oil spills: a management tool, 
4 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/DIRECTIONAL DRILLING 
Determination of the path of a curved borehole by the angular 
velocity of a body displaced in it, 2:42550 
OIL WELLS/GAS LIFTS 
Laboratory investigation of petroleum yield of reef rocks under 
different conditions of operation, 2:42540 
OIL WELLS/OFFSHORE DRILLING 
Offshore oil scenarios: — and results, 2:42564 
OIL WELLS/VISCOUS FLO 
Evaluation of solutions of problems of nonstationary flows of 
viscoplastic media, 2:42 
OIL WELLS/WELL DRILLING 
Analysis of working capacity of the main fast-wearing parts of 
mud pumps, 2:42552 
ere medium for borehole drilling in absorbing deposits, 
4254 


ro of loads in rotating parts of drilling equipment, 
2:42 
Effect of clearance angle and wear of bit, and thrust affectin 
crooked boreholes. II. Study on deviation of borehole in deep 
boring, 2:42561 
Experimental investigation of the dynamics of sinking drilling 
tools by a hydraulic hoist, 2:42543 
a of inhomogeneous three-phase fluidization, 
2:4254! 
Investigation of the possibility of application of the vibration 
effect to release a stalled string of pipes during drilling, 2:42544 
apn my — of optimal management of a drilling 
enterprise, 2:42554 
OIL WELLS/WELL LOGGING 
Computer interpretation of profilometric information, 2:42551 
OKG-1 REACTO CTOR OPERATION 
Experience in the construction and operation of nuclear power 
lants, accident risks, 2:42931 (INIS-mf-2010) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/DECAY 
Generalization of the electromagnetic current operator (Magnetic 
moment value determination, Gell-Man-Nishijima formula), 
2:44319 (ORO-3992-297) 
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OMEGA-784 RESONANCES/POLARIZATION 
Test of models from polarization experiments example: the rule AJ 
= 1/2* yields 1~ 3/2* (Octet to decuplet transition), 
ON-LINE CONTROL SYSTEMS/COMPUTER-AIDED DESIGN 
— considerations in implementing a real-time controller 
— automation system, 2:44689 (UCRL-79142) 
ON-LINE CONTROL SYSTEMS/MEETINGS 
Proceedings of the IAEA/NPPCI specialists’ meeting on use of 
computers for ee systems and automatic control, 
2:43188 (MRR-160 
ONSLOW BAY/HYDRODYNAMICS 
Continental shelf processes affecting the oceano, x», y of the 
South Atlantic Bight. Annual report, June 1, May 31, 
1977, 2:44161 (SRO-889-2) 
ONSLOW BA Y/OCEANOGRAPHY 
Hydro; ~ yw of Onslow Bay, North Carolina: September 1975 
(OBIS ID), 2:44162 (SRO-889-2(App.)) 
ONTARIO/NATURAL GAS 
Demand for natural gas: residential and commercial markets in 
—- and British Columbia (Econometric-model analysis), 


See OVA 
OPEN-CYCLE MHD GENERATORS/WASTE HEAT 
Utilization of the waste gases from a MHD generator for heating a 
ro kiln (Patent), 2:43531 
OPTICAL MODELS/PHOTONUCLEAR REACTIONS 
Photoneutron reactions near the threshold and the optical model 
of the nucleus, 2:44407 
OPTICAL SYSTEMS/ANTIREFLECTION COATINGS 
Exploratory development of fusion cast calcium fluoride for 1.06 
micrometer pulsed laser optics. Progress report, June 25, 1976- 
September 25, 1976, 2:44629 (COO-4029-1) 
OPTICALLY THICK PLASMA/ELECTROMAGNETIC 
RADIATION 
Self-focusing of electromagnetic radiation in an opaque layer of 
plasma, 2:445 
ORBITAL SOLAR POWER PLANTS/PLANNING 
Future space flight program of the USA: projection to the turn of 
the century, 2:42792 (N-76.26231 
REGON/GEOTHERM ESOURCES 
Selected geothermal ced data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
ORGANIC CHLORINE COMPOUNDS/BIOCHEMICAL 
REACTION KINETICS 
Some methodology for appraising contaminants in aquatic 
systems, 2:44150 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
ACCUMULATION 
Some mag f for appraising contaminants in aquatic 
systems, 2:44150 
ORGANIC CHLORINE COMPOUNDS/ENVIRONMENTAL 
EFFECTS 


Environmental studies (Identification of soluble organic water 
llutants), 2:44048 (ORNL/TM-5291) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
CARBOHYDRATES 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 
ORGANIC COMPOUNDS/ENERGY TRANSFER 
Michael Kasha symposium on energy transfer in organic, 
inorganic, and biological systems. Abstracts, 2:43796 (CONF- 
760154-(Absts.)) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALICYCLIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/CHEMICAL 
RADIATION EFFECTS 


Hydrogen atom spin trapping in y-irradiated fluorinated alcohols. 
Solvent effects on coupling constants and relative radical yields, 


2:43828 
ORGANIC IODINE COMPOUNDS/CRYSTAL STRUCTURE 
Crystallographic studies of sodium thorium fluoride precipitates 
and of a thioniabicyclo compound (6-carbomethoxy-1- 
thioniabicyclodecane iodide), 2:43830 (LBL-5773) 





ORGANIC PHOSPHORUS COMPOUNDS 


ORGANIC PHOSPHORUS COMPOUNDS 
See also NUCLEIC ACIDS 
NUCLEOTIDES 
PHOSPHOLIPIDS 
SPHINGOMYELINS 
ORGANIC PHOSPHORUS COMPOUNDS/ENVIRONMENTAL 
EFFECTS 


Environmental studies (Identification of soluble organic water 
pollutants), 2:44048 (ORNL/TM-5291) 
ORGANIC SOLVENTS/BOILING POINTS 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
August 1, 1976-October 31, 1976, 2:42377 (FE-1754-5) 
ORGANIC SOLVENTS/CHEMICAL COMPOSITION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
August 1, 1976-October 31, 1976, 2:42377 (FE-1754-5) 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE-1224-65) 
ORGANIC SOLVENTS/EVAPORATION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
August 1, 197€-October 31, 1976, 2:42377 (FE-1754-5) 
ORGANIC SOLVENTS/HYDROGENATION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
August 1, 1976-October 31, 1976, 2:42377 (FE-1754-5) 
ORGANIC SOLVENTS/RECYCLING 
Process development for solvent refined lignite: laboratory 
autoclave studies. Project Lignite: premium fuels from Northern 
Great Plains lignite. R and D report No. 106, interim report No. 
2, 2:42376 (FE-1224-65) 
ORGANIC SULFUR COMPOUNDS 
See also HEPARIN 


THIONINE 
ORGANIC SULFUR COMPOUNDS/CRYSTAL STRUCTURE 
Crystallographic studies of sodium thorium fluoride precipitates 
and of a thioniabicyclo compound (6-carbomethoxy-1- 
thioniabicyclodecane iodide), 2:43830 (LBL-5773) 
ORGANIC SULFUR COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
Sulfurorganic compounds of medium distillate oil fuels, 2:42585 
ORGANOMETALLIC COMPOUNDS/SYNTHESIS 
Synthesis of volatile uranium compounds (U(CF3)s; W(CFs)e), 
2:43829 (COO-2563-1) 
ORMAK DEVICES/BEAM INJECTION HEATING 
Observation of the reaction H/sup O/ + O* yields H* (O* ) * 
during neutral-beam injection into ORMAK, 2:44488 
ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Confinement and neutral beam injection studies in Ormak, 2:44481 
OSIRIS REACTOR/GAMMA FUEL SCANNING 
Spent fuel scanning using the gamma spectrometry bench at 
a Power and burnup determination, 2:43211 (CEA-CONF- 


OSKARSHAMN-1 REACTOR 
See OKG-1 REACTOR 
OVA/TEMPERATURE DEPENDENCE 
Fundamental cryobiology of mouse ova and embryos, 2:44077 
(CONF-770119-1) 
OXALATES/POLAROGRAPHY 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 
OXIDOREDUCTASES 
See also DEHYDROGENASES 
OXIDOREDUCTASES/BIOCHEMICAL REACTION KINETICS 
Bioengineering research and development (Use of microorganisms 
or their active fractions for modification of feed materials in 
process streams), 2:44068 (ORNL/TM-5291) 
OXIDOREDUCTASES/BIOLOGICAL RADIATION EFFECTS 
Effects of exposure of Vicia faba seeds to different doses of 
ionizing radiation on endogenous growth regulator levels and 
polyphenoloxidase activity in plants, 2:44101 (ERDA-tr-266) 
OXYGEN/AUTOIONIZATION 
Competition between autoionization and radiative emission in the 
decay of excited states of the oxygen atom (Cross sections, 
lifetime broadening, branching ratios), 2:44192 
OXYGEN/ENERGY LEVELS 
Competition between autoionization and radiative emission in the 
decay of excited states of the oxygen atom (Cross sections, 
lifetime broadening, branching ratios), 2:44192 
OXYGEN/PHOTOIONIZATION 
Competition between autoionization and radiative emission in the 
decay of excited states of the oxygen atom (Cross sections, 
lifetime broadening, branching ratios), 2:44192 


ERA Vol. 2, No. 18 


OXYGEN/PRODUCTION 
Hydrogen production by water electrolysis (Survey of operation, 
design, and economic viability of large-scale plants), 2:42753 (N- 
76-26299 
OXYGEN/RADIOSENSITIVITY EFFECTS 
Free radicals in tissues of white rats exposed to x-rays and fast 
neutrons following preadaptation to hypoxia and hyperoxia, 
2:44127 (ERDA-tr-266) 
OXYGEN 13/LABELLED COMPOUNDS 
Stable isotopes: essential tools in biological and medical research, 
2:44063 (CONF-770121-1) 
OXYGEN 16/GIANT RESONANCE 
Experimental study of the Ez strength distribution in the '*C and 
6O nuclei (inelastic scattering of 130MeV *He particles, sum 
rule), 2:44370 
OXYGEN 16/QUADRUPOLE MOMENTS 
Experimental study of the E2 strength distribution in the *C and 
16O nuclei (inelastic scattering of 130MeV *He particles, sum 
rule), 2:44370 
OXYGEN 16 REACTIONS/SPALLATION 
Trends of isotope yields observed in reactions induced by '*O ions 
of 140, 315 and 33600 MeV (Cross sections), 2:44387 
OXYGEN 16 TARGET/HELIUM 3 REACTIONS 
Experimental study of the E2 strength distribution in the '*C and 
6O nuclei —_— scattering of 130MeV *He particles, sum 
rule), 2:44371 
OXYGEN 17/LABELLED COMPOUNDS 
Stable isotopes: essential tools in biological and medical research, 
2:44063 (CONF-770121-1) 
OXYGEN 18/LABELLED COMPOUNDS 
Stable isotopes: essential tools in biological and medical research, 
2:44063 (CONF-770121-1) 
OXYGEN 18 REACTIONS/STRIPPING 
Single-neutron transfer to ?°Si, “1 *°Ca, and ®°Fe states induced by 
the (78O, !7O(g.s.)) and tas! 17E0(0.87 MeV)) reactions, 2:44378 
OXYGEN 19/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
OXYGEN 20/BINDING ENERGY 
Binding energies of oa shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
L-shell vacancy lifetime effects on Ka x-ray satellites produced in 
heavy-ion-atom collisions (32 MeV), 2:44194 
OXYGEN IONS/ION-MOLECULE COLLISIONS 
L-shell vacancy lifetime effects on Ka x-ray satellites produced in 
heavy-ion-atom collisions (32 MeV), 2:44194 
OYSTER CREEK-1 REACTOR/ECCS 
Supplementary information related to the Exxon Nuclear 
Company WREM-based NJP-BWR ECCS evaluation model 
and application to the Oyster Creek plant, 2:43416 (XN-77- 
55(Rev.2)(Suppl.2)) 
OZONE/DISTRIBUTION 
Some measurements of the vertical distribution of ozone in the 
atmospheric boundary layer, 2:44020 
OZONE/ENVIRONMENTAL TRANSPORT 
National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 
OZONE/MAXIMUM ACCEPTABLE CONTAMINATION 
National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 


P 


P INVARIANCE/ELECTRON-DEUTERON INTERACTIONS 

Search for parity violation in the inelastic scattenag of polarized 
electrons from deuterium at 19.4 GeV, 2:44339 

P INVARIANCE/PROTON-DEUTERON INTERACTIONS 

= <. parity conservation in p-p and p-d scattering at 15 MeV, 
:44 

P INVARIANCE/PROTON-PROTON INTERACTIONS 
Parity violation at 6 GeV/c (Total cross sections), 2:44338 
Tests . ed conservation in p-p and p-d scattering at 15 MeV, 


PA 


CEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC OCEAN 
See also BERING SEA 
PACIFIC OCEAN/COASTAL REGIONS 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
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PACIFIC OCEAN/OCEANOGRAPHY 
Chemical and geochemical studies off the coast of Washington. 
Report of progress, May 1975-May 1976, 2:44038 (RLO-2225- 


T24-19) 
PACIFIC OCEAN/SEISMOLOGY 
Comprehensive study of the seismotectonics of the Aleutian arc. 
Annual progress report, March 1, 1976-February 28, 1977, 
2:44157 (COO-3134-10) 
PACIFIC OCEAN/WATER POLLUTION 
Pollution in the northeast Pacific Ocean, 2:44052 
PADE APPROXIMATION 
Zeros and poles of Pade approximants to e/sup z/, 2:44690 
PADUCAH PLANT/WASTE MANAGEMENT 
United States Energy Research and Development Administration, 
Puducah Gaseous Diffusion Plant. Environmental monitoring report, 
calendar year 1976, 2:44015 (Y/UB-7) 
PAKHRA SYNCHROTRON/ELECTRON BEAM INJECTION 
Split microtron injector for the Pakhra synchrotron, 2:43955 
PAKHRA SYNCHROTRON/MICROTRONS 
Split microtron injector for the Pakhra synchrotron, 2:43955 
PALISADES-1 REACTOR/ENVIRONMENT 
Radioactive effluents and environmental monitoring sections to 
second annual operating report, 2:43050 (DOCKET-50255-966) 
PALISADES-1 REACTOR/RADIOACTIVE EFFLUENTS 
Radioactive effluents and environmental monitoring sections to 
second annual operating report, 2:43050 (DOCKET-50255-966) 
PALLADIUM/CATALYTIC EFFECTS 
Activity and sulfur resistance of PD/zeolite catalysts in 
hydrogenation of aromatic hydrocarbons, 2:42570 
PALLADIUM/ION-ATOM COLLISIONS 
Experimental determination of the ratio of the cross sections for 
ionization by protons of L; and L2 atomic subshells (250 to 500 
keV, initial-state electron-momentum distribution), 2:44196 
PALLADIUM BASE ALLOYS/LATTICE VIBRATIONS 
Lattice dynamics of ''°Sn impurities in Pd (Temperature 
dependence, interatomic forces, thermal shift, recoil-free 
fraction), 2:43723 
ICREAS/PATHOLOGICAL CHANGES 
Transplantable insulinoma in the rat, 2:44090 
ARAFFIN: 


P S) 
See ALKANES 
PARAMETRIC INSTABILITIES 
Double parametric instability in magnetized plasma, 2:44543 
Linear parametric instabilities in inhomogeneous plasmas, 2:44540 
PARASITES 
See also VIRUSES 
PARASITES/BEHAVIOR 
Recruitment of helminth parasites by bluegills (Lepomis 
macrochirus) using a modified live-box technique 
a bulbocolli; Lageeipenhalins thecatus), 


PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
ARIS CONVENTION-THIRD PARTY L 
See PCOTPL 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BEAMS/CONTROL SYSTEMS 
Method for varying the diameter of a beam of charged particles 
(Patent), 2:43948 
PARTICLE MODELS 
See also COLOR MODEL 
DIFFRACTION MODELS 
EXTENDED PARTICLE MODEL 
GLUON MODEL 
QUARK MODEL 
UNIFIED GAUGE MODELS 
VECTOR DOMINANCE MODEL 
WEINBERG LEPTON MODEL 
PARTICLE MODELS/INCLUSIVE INTERACTIONS 

Recent high p/sub perpendicular/ data and a parton-free model, 

2:44310 (RLO-2230-T4-168) 
PARTICLE SIZE CLASSIFIERS 

Aerosol sedimentation in a spinning spiral duct centrifuge, 2:43840 
(UR-3055-21) 

PARTICLE SIZE CLASSIFIERS/RESEARCH PROGRAMS 

Chemical engineering research, 2:43795 (ORNL/TM-5291) 

PARTICLES/MO RING 

The Environmental Protection Agency Northern Great Plains 
ambient air monitoring network. Volume I. Summary. Final 
report, Sep 1974-Sep 1975, 2:44007 (PB-257040) 

The Environmental ProtectionAgency Northern Great Plains 
ambient air ae — ml T008 (PB 25704 » 
listing. Final report, 1974- 1975 = 

PARTON MODEL/ELECTROPRO UCTION 

Test of the quar | model with data from electroproduction 

of pions, 2:442 


PETROLEUM 


PARTON MODEL/INCLUSIVE INTERACTIONS 
shew rns description of the parton- n interaction in 
-transverse-momentum collisions, 2:44332 
PARTON MODEL/MUON-PROTON INTERACTIONS 
Energy and momentum distributions of hadrons produced in 
_ a muon-proton scattering (2 to 4.7 GeV, cross sections), 
PATIENTS/DIAGNOSTIC TECHNIQUES 
Centrifugal analyzer development (Applications in ae 
medicine diagnostic tests and field use for assay 
— samples for pollutants), 2: 44087 | (ORNL/T M- 
PATIENTS/NEOPLASMS 
— for heavy particle radiation therapy, 2:44107 (LA-6588- 


M 
PATTERN RECOGNITION/COMPUTER CODES 
User’s manual for the pattern recognition code RECOG-ORNL, 
2:44676 (ORNL/CSD/TM-21) 
PCAC THEORY/SYMMETRY BREAKING 
a symmetry breaking and vector-meson dominance, 


PCOTPL 
(Paris Convention on Third Party Liability.) 
Rules common to nuclear incidents occurring in installations or 
during transport of nuclear substances, 2:42743 (INIS-mf-3589) 
PDP CO /OPERATION 
PDP-11 debu; con tool (Stand-alone hardware device), 2:44668 
(CONF 5 
PDP COMPUTERS/PROGRAMMING 
PDP-11 debugging tool (Stand-alone hardware device), 2:44668 
(CONF-7 34) 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Distribution of fission products in Peach Bottom HTGR fuel 
element E1 1-07, 2:42974 (ORNL-5214) 
PEAT/CHEMICAL COMPOSITION 
Investigation of peat humus by methods of oxidative-hydrolytic 
degradation, 2:42389 
PEAT/CHEMICAL PROPERTIES 
Investigation of peat humus by methods of oxidative-hydrolytic 
degradation, 2:42389 
PEAT/PHYSICAL PROPERTIES 
Investigation of peat humus by methods of oxidative-hydrolytic 
degradation, 2:42389 
PEBBLE BED REACTORS/HEAT EXCHANGERS 
“ae engineering design study: intermediate heat exchanger 
rogram. Final report, 2:43122 (COO-2841-1) 
PEC BRASIMONE REACTOR/CRANES 
Theoretical and experimental analyses of natural os eae for 
the crane bridge structure of the PEC reactor, 2 
ELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/COAL MINES 
Directionally controlled drilling to horizontally intercept selected 
strata, upper Freeport coalbed, Greene County, Pa. (8 refs), 
2:42423 (BM-RI-8231) 
PENNSYLVANIA/COAL MINING 
Roof rock structures and related roof support problems in the 
Pittsburgh coalbed of southwestern Pennsylvania, 2:42422 (BM- 
RI-8230) 
PENNSYLVANIA/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
PENNSYLVANIA/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/POLARIZED BEAMS 
Polarization experiments at PEP, 2:43964 
PERSONNEL 
See also MINERS 
PERSONNEL/RADIATION DOSES 
Designing to minimize radiation exposure (CANDU type 
reactors), 2:42988 
Development of storage techniques for radioactive wastes and of 
the radiation exposure of the personnel in the experimental plant 
Asse, 2:42691 (AED-Conf-76-280-000) 
PERSONNEL/RADIATION PROTECTION 
Radiation protection aspects in connection with the production of 
fuel elements containing plutonium, 2:42732 (AED-Conf-76-280- 
000) 


Radiation Pe tg in the reprocessing plant Karlsruhe, 2:42733 


(AED-Conf-76-280-000) 
PETROCHEMICALS/PRODUCTION 
Systems study of the petrochemical industry, 2:42587 
ETROLEUM 


See also OIL WELLS 
WELL STIMULATION 





PETROLEUM/ACTIVATION ANALYSIS 


PETROLEUM/ACTIVATION ANALYSIS 
On-stream analysis with californium-252, 2:43784 
PETROLEUM/BIOLOGICAL EFFECTS 
Acute toxicity of benzene, a component of crude oil, to juvenile 
striped bass (Morone saxatilis), 2:44151 
PETROLEUM/CATALYSTS 
Petroleum cracker (Patent), 2:42575 
PETROLEUM/CHARGES 
Fuel and —- rice forecasts. Volume II. Schedules (For U.S. 
for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
PETROLEUM/COKING 
Influence of coking crude’s thermocondensation on the yield of 
troleum coke, 2:42596 
PETROLEUM/COMBUSTION 
From the combustion research, 2:42609 
PETROLEUM/CRACKING 
Use of substandard fraction of hydrogel beads in catalyst 
roduction, 2:42571 
PETROLEUM/DEMULSIFICATION 
Structure of surfactants used for the removal of salt and other 
impurities from oil, 2:42576 
PETROLEUM/DESALINATION 
Structure of surfactants used for the removal of salt and other 
impurities from oil, 2:42576 
PETROLEUM/DISTILLATION 
Petroleum distillation process (Patent), 2:42577 
PETROLEUM/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
PETROLEUM/FRACTIONATION 
Determination of kinematic viscosity of Samotlor crude oil and 
cuts from this crude at high pressures, 2:42 
PETROLEUM/REFINING 
Structure of surfactants used for the removal of salt and other 
impurities from oil, 2:42576 
PETROLEUM/VISCOSITY 
Determination of kinematic viscosity of Samotlor crude oil and 
cuts from this crude at high pressures, 2:42606 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/ELECTRICAL SURVEYS 
Electric prospecting applied to regional studies in West 
Kamchatka, 2:42531 
PETROLEUM DEPOSITS/EXPLOITATION 
Evaluation of hydrocarbon potential AEC study area, southeast 
New Mexico, 2:42526 (ORNL/SUB-74/38284) 
PETROLEUM DEPOSITS/EXPLORATION 
Correlation of lower Paleozoic deposits of the Lena and 
Botuobinsk districts of the Nepsk dome structure, 2:42530 
Cretaceous and Tertiary stratigraphy, Banks and Eglinton Islands 
and Anderson Plain (N.W.T.), 2:42532 
Electric ae applied to regional studies in West 
Kamchatka, 2:42531 
PETROLEUM DEPOSITS/OFFSHORE SITES 
Analysis of lease, production, and revenue data from offshore oil 
and gas leases (Regression, cluster, and discriminant methods 
and computer graphics used), 2:43514 (LA-6758-C) 
PETROLEUM DEPOSITS/PRESSURE DROP 
Earthquakes called forth by technogenic processes, 2:42529 
PETROLEUM INDUSTRY/AGREEMENTS 
Proposed revision of unit or cooperative agreements for oil and 
interests, 2:42622 
PETROLEUM INDUSTRY/DATA COMPILATION 
— review, August 1976, 2:43504 (NTISUB/B-127- 


PETROLEUM INDUSTRY/DECISION MAKING 
Analyzing business opportunities in North Sea oil, 2:42560 
PETROLEUM INDUSTRY/HEALTH HAZARDS 
Chronic oil contamination and aquatic — with emphasis 
on diptera: status and bibliography, 2:44144 
PETROLEUM INDUSTRY/ISOTOPE APPLICATIONS 
Radioisotope applications in petroleum and gas industries, 2:42748 
(IEA-TI-34) 
PETROLEUM INDUSTRY/SYSTEMS ANALYSIS 
Systems study of the petrochemical industry, 2:42587 
PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/CHARGES 
Fuel and energy price forecasts. Volume II. Schedules (For U.S. 
for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
PETROLEUM PRODUCTS/PROCESSING 
Selective hydrogenation of acetylene present in the ethane- 
ethylene fraction from pyrolysis, 2:42592 
PETROLEUM PRODUCTS/STORAGE 
Study of mined storage caverns, 2:43856 (ORNL/Sub-75/64509) 
PETROLEUM PRODUCTS/VISCOSITY 
Determination of kinematic viscosity of Samotlor crude oil and 
cuts from this crude at high pressures, 2:42 
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PETROLEUM PRODUCTS/VISCOUS FLOW 
Isothermal flow of viscous fluid down an inclined surface 
restricted by bulkheads, with constant flowrate, 2:42603 
PETROLEUM PRODUCTS/YIELDS 
Influence of coking crude’s thermocondensation on the yield of 
troleum coke, 2:42596 
P OLEUM REFINERIES/CONSTRUCTION 
Mobil oil refinery at Wilhelmshaven, 2:42579 
PETROLEUM REFINERIES/CONTROL EQUIPMENT 
Measuring and control at the Schwechat Refinery of OMW AG, 
2:42582 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Shell ae refinery furnace simulator program for operators, 
9 


PETROLEUM REFINERIES/ENVIRONMENTAL EFFECTS 
Mobil oil refinery at Wilhelmshaven, 2:42579 
Optimum choice of petroleum technology in the Yugoslav oil 
refineries, 2:4256 
PETROLEUM REFINERIES/EQUIPMENT 
Experimental determination of effective viscosity of fluidized beds 
by falling-ball method, 2:42572 
PETROLE REFINERIES/FLUE GAS 
Combusting flue gas in a cracking catalyst regeneration process 
(Patent), 2:42777 
PETROLEUM REFINERIES/FUEL ECONOMY 
Petroleum refineries structure, and development of demand for 
mineral oil products in the European community, 2:42584 
PETROLEUM REFINERIES/FURNACES 
= — refinery furnace simulator program for operators, 
Trends in and present status of refinery furnace construction, 
2:42580 


PETROLEUM REFINERIES/HEALTH HAZARDS 

Identification and determination of refinery odors, 2:42597 
PETROLEUM REFINERIES/HEATERS 

Critical factors in the firing of tubular process heaters, 2:42574 
PETROLEUM REFINERIES/MAINTENANCE 

Maintenance of a refinery: application of network plans for 

maintenance at Erdoelraffinerie Mannheim, 2:42581 

PETROLEUM REFINERIES/ODOR 

Identification and determination of refinery odors, 2:42597 
PETROLEUM REFINERIES/PLANNING 

Mobil oil refinery at Wilhelmshaven, 2:42579 
PETROLEUM REFINERIES/PROCESS CONTROL 

Measuring and control at the Schwechat Refinery of OMW AG, 


2:42582 
PETROLEUM REFINERIES/PRODUCTIVITY 
Petroleum refineries structure, and development of demand for 
mineral oil products in the European community, 2:42584 
PETROLEUM REFINERIES/QUALITY CONTROL 
Optimum choice of petroleum technology in the Yugoslav oil 
refineries, 2:42568 
PETROLEUM REFINERIES/REPAIR 
Maintenance of a refinery: application of network plans for 
maintenance at Erdoelraffinerie Mannheim, 2:42581 
PETROLEUM REFINERIES/SITE SELECTION 
Mobil oil refinery at Wilhelmshaven, 2:42579 
PETROLEUM REFINERIES/WASTE PROCESSING 
Elimination of petrochemical hydrocarbons in activated sludge 
lants, 2:42 
P OLEUM RESIDUES 
See HEAVY OILS 
PETULA TOKAMAK/LIMITERS 
Alumina-plasma interaction in the Petula Tokamak, 2:44645 
(CEA-CONF-3764) 
PH VALUE/BIOLOGICAL EFFECTS 
Effects of acidity on the phytoplankton and primary productivity 
of selected northern Ontario lakes, 2:44145 
Foam fractionation of major cell components (Homogenized 
mouse testes), 2:44078 (ORNL/MIT-248) 
PHANTOMS/FABRICATION 
Environment, health and safety. Phantom construction: building a 
— for whole-body counting, 2:44419 (UCRL-52000- 
PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENIX REACTOR/REACTOR OPERATION 
Early operating experience with the Phenix 250 MWe 
demonstration plant, 2:43038 
PHENOLS/ CAL BONDS 
Hydrogen bonding in asphaltenes and coal. Comprehensive 
progress rt, December 1975-Februray 1977 (13 references), 
- 2:42382 (CO0-0063-4) 


See STYRENE 
PHI-1019 RESONANCES/DECAY 
Generalization of the electromagnetic current operator (Magnetic 
moment value determination, Gell-Man-Nishijima formula), 
2:44319 (ORO-3992-297) 
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PHI-1019 RESONANCES/HELICITY 
Helicity conservation in meson diffraction dissociation (Deck 
model), 2:44324 
PHILIPPSBURG-2 REACTOR/CONTAINMENT BUILDINGS 
Axisymmetric finite element analyses of the KKP-II containment 
and reactor pressure vessel structures, 2:42938 
PHILIPPSBURG-2 REACTOR/PRESSURE VESSELS 
Axisymmetric finite element analyses of the KKP-II containment 
and reactor pressure vessel structures, 2:42938 
PHOSPHATE ROCKS/MINING 
Radiation dose estimates to phosphate industry personnel, 2:44106 
(EPA-520/5-76-014) 
PHOSPHATES/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 
5291 


PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
See also SPHINGOMYELINS 
PHOSPHOLIPIDS/BIOCHEMICAL REACTION KINETICS 
Enzymatic probes of lipoprotein structure. Hydrolysis of human 
serum low density lipoprotein-2 by phospholipase Ag, 2:44070 
PHOSPHORUS 32/UPTAKE 
Effects of various concentrations of radioisotopes on magnitude of 
incorporation and survival of potato seeds, 2:44135 (ERDA-tr- 
266 


PHOSPHORUS 39/ISOTOPE PRODUCTION 
Observation of the new nuclides 77Ne, *Mg, **Mg, **Al, *°P, 


2:44403 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHORYLATION 
Alternating site sequence for oxidative phosphorylation suggested 
by measurement of substrate binding patterns and exchange 
reaction inhibitions, 2:44076 
Evidence for energy-dependent change in phosphate binding for 
mitochondrial oxidative phosphorylation based on 
measurements of medium and intermediate phosphate-water 
exchanges, 2:44075 
PHOSPHOTRANSFERASES/BIOLOGICAL RADIATION 
EFFECTS 


Enzymatic activity of rat tissues after exposure to external B- and 
x-radiation, as related to diverse spatial dose distribution, 
2:44113 (ERDA-tr-266) 

PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGALVANIC CELLS/PERFORMANCE 
Photocell using covalently-bound dyes on semiconductor surfaces, 
782 


ee ( _— 
jotomu ee ier tube gain regula system (Patent), 2:4 
PHOTO N INTERACTI TIONS 
See also PA PHOTON-PROTON IN’ TERACT, TONS 
PHOTON-NUCLEON INTERACTIONS/ASYMMETRY 
Pion photoproduction on polarized nucleons above 3 GeV (Spin 
structure, reaction dynamics, helicity amplitudes helicity 
asymmetry), 2:44222 
PHOTON-NUCLEON INTERACTIONS/CROSS SECTIONS 
Meson photoproduction on polarized nucleon targets at the Bonn 
2.5 GeV electron synchrotron (T a asymmetry), 2:44220 
PHOTON-NUCLEON INTERACTIO 
PHOTOPRODUCTION 
Spin and mass dependence of — +: psi pte 
(Helicity conservation, gluon mass), 
PHOTON-NUCLEON INTERACTIONS/ RESEARCH 
PROGRAMS 


Bubble chamber studies of hadron and photon interactions. 
Progress report, 1 June 1976-31 May 1977 (Summaries of 
research activities at Univ. Tennessee), 2:44240 (TID-27499) 

PHOTON-PROTON INTERACTIONS/ANGULAR 

DISTRIBUTION 

Angular distributions of the polarized target asymmetry on yp 
yields 7r* n at the energies of 0.5 to 0.8 GeV, 2:44223 

PHOTON-PROTON INTERACTIONS/SCATTERING 

AMPLITUDES 


Double polarisation measurements in meson photoproduction (Up 
to 2.5 GeV, asymmetry, differential cross sections), 2:44221 
PHOTONS/MASS FORMULAE 
Radiative effects in the field of an electromagnetic wave with 
allowance for the action of a stationary magnetic field (Fine 
structure constant, corrections), 2:44349 
PHOTONUCLEAR REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Photoneutron reactions near the threshold and the optical model 
of the nucleus, 2:44407 


PION PLUS REACTIONS/TRANSVERSE MOMENTUM 


PHOTONUCLEAR REACTIONS/KNOCK-OUT REACTIONS 
ae di ~ — ~ ard cross sections for the reaction 
th 
PHYSICAL PROTECTION DEVICES/SEISMIC DETECTORS 
Seismic intrusion detector system (Patent; man-associated seismic 
movements), 2:4398 
PHYSICAL RADIATION EFFECTS/MATHEMATICAL 
MODELS 
nests! os one vat 48 (ORD fiir read media by 
c rticle age, 5789 
CEANCE CREEK BASIN/HYDROLOG 
" Sodinieeny study of the oil shales of the en River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345 
PICEANCE CREEK BASIN/RADIOACTIVE WASTE 
DISPOSAL 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their i for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/7034 
PICEANCE CREEK BASIN/STRATIGRAPHY 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
— /SUB-75/70345) 


a FOUNDATIONS 
PION CONDENSATION/INSTABILITY 
Influence of finite dimensions on 77-condensate instability in 
atomic nuclei. Neutral channel (Critical constants, stability 
conditions, mechanism), 2:44406 (LA-tr-77-20) 
PION MINUS REACTIONS/MULTIPLE PRODUCTION 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
Observation of the production of jets of particles at high 
transverse momentum and comparison with inclusive single- 
icle reactions, 2:44272 
PION MINUS REACTIONS/PAIR PRODUCTION 
Production of the “a and psi’ (3.7) by 225-GeV/c m*~ and 
proton beams on C and Sn targets, 2:44271 
PION MINUS REACTIONS/TOTAL CROSS SECTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
PION MINUS REACTIONS/TRANSVERSE MOMENTUM 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
PION MINUS-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Polarisation measurements in 7~ p charge exchange scattering 
from 618 to 2267 MeV/c (7° yields yy), 2:44276 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization and spin rotation measurements in elastic hadron 
—* at 39 and 44.5 GeV/c (Scattering amplitudes), 


Polarization in 7* p, 7-p, and pp elastic scattering at 100 GeV/c 
(Experiment in ie ress), 2:44259 
Polarization in 7~ p elastic scattering at 1180, 1250, and 1360 
MeV/c (Scattering amplitudes), 2:44281 
PION sree ERACT TONS/EXCHANGE 
INTERACTI 


Measurement a 4 reaction 7” p yields 7* 7~ n on a transversely 
larized target at 17.2 GeV F hs or del results), 2:44278 
PION MINUS-P’ _— INTERACTIONS/INCLUSIVE 
INTERACTIO: 


Recent high p/ ub perpendicular/ data and a parton-free model, 
2:44310 (RLO-2230-T4-168) 
PION MINUS-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


Evidence for a new scalar meson (6 and 7 GeV/c,J,7), 2:44274 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Scattering of 50-MeV 7* from 'C, 2:44374 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Scattering of 50-MeV 7* from 'C, 2:44374 
PION PLUS REACTIONS/MULTIPLE PRODUCTION 
Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 
PION PLUS REACTIONS/PAIR PRODUCTION 
Production of the + and psi’ (3.7) by 225-GeV/c m*~ and 
roton beams on C and Sn targets, 2:44271 
PION PLUS REACTIONS/TOTAL CROSS SECTIONS 
Neutron radii of calcium isotopes from pion total cross section 
measurements, 2:44380 
PION PLUS REACTIONS/TRANSVERSE MOMENTUM 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 





PION PLUS-PROTON INTERACTIONS/ELASTIC 


PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Importance of os -nucleon polarization near the backward 
irection, 2:44320 
Polarization and spin rotation measurements in elastic hadron 
scattering at 39 and 44.5 GeV/c (Scattering amplitudes), 


Polarization in 7* p, 7-p, and BP elastic scattering at 100 GeV/c 
(Experiment in progress), 2:44 
PION PLUS-PROTO INTERACT IONS/POLARIZATION 
Test of models from polarization experiments example: the rule AJ 
= 1 inO™ 1/2* yields 1~ 3/2* (Octet to decuplet transition), 
2:44321 
PION REACTIONS/SCATTERING AMPLITUDES 
Kinematical ambiguities in ge oy by deuteron (Matrix 
elements, ene porate, 2:44364 
PIONIC ATOMS/E! ERGY-LEVEL TRANSITIONS 
Pionic 4f yields 3d —* in '*8Nd and '°°Nd and the neutron 
isotope shift, 2:44 
PION-NUCLEON INTERACTIONS/ ABSORPTION 
oo theorem and a ‘ oe models for pion 
tion and production, 2:4432 
PION. ENUCLEON NTERACTIONS/EQUIVALENCE 
PRI 
—— theorem and relativistic irae models for pion 
tion and production, 2:44325 
PION-PI IN INTERACTIONS/INCLUSIVE INTERACTIONS 
Inclusive coherent interference phenomena between pions in an S- 
matrix model, 2:44316 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/LEPTONIC DECAY 
Weak-electromagnetic decays 7 (K) yieldslv/sub 1/y and 7 (K) 
yieldslv/sub 1/\'* I~ (Review, amplitudes), 2:44224 
PIONS/MASS DIFFERENCE 
Spectral-function sum rules and the pion electromagnetic mass 
difference at finite temperature, 2:44298 
PIONS/PARTICLE PRODUCTION 
ag sine theorem and relativistic potential models for pion 
— and production, 2:44325 
anal igh p/sub perpendicular/ data and a parton-free model, 
" :44310 (RLO-2230-T4-168) 
PIONS/PHOTOPRODUCTION 
Exchange currents in nuclei, threshold pion photoproduction from 
nucleons, and the equivalence theorem, 2:44292 
PIONS MINUS/BIOLOGICAL RADIATION. EFFECTS 
— for heavy particle radiation therapy, 2:44107 (LA-6588- 


PIONS MINUS/DEPTH DOSE DISTRIBUTIONS 
Potential for heavy particle radiation therapy, 2:44107 (LA-6588- 


MS) 
PIONS MINUS/ELECTROPRODUCTION 
Longitudinal-transverse separation for inclusive electroproduction 
of pions and protons, 2:44227 
bee of the — “rm model with data from electroproduction 
of pions, 2:44 
PIONS MINUS/PHOTOPRODUCTION 
Double polarisation measurements in meson photoproduction (Up 
to 2.5 GeV, asymmetry, differential cross sections), 2:44221 
Pion photoproduction on polarized nucleons above 3 GeV (Spin 
structure, reaction dynamics, helicity amplitudes helicity 
asymmetry), 2:44222 
PIONS NEUTRAL/DECAY 
Polarisation measurements in 7~ p charge ——- scattering 
from 618 to 2267 MeV/c (7r° yields yy), 2:4427 
PIONS PLUS/ELECTROPRODUCTION 
Longitudinal-transverse separation for inclusive electroproduction 
of pions and protons, 2:44227 
ber of the —. parton model with data from electroproduction 
of pions, 
PIONS 1 PLUS/PHOTOPRODUCTION 
Double polarisation measurements in meson photoproduction (Up 
to 2.5 GeV, asymmetry, differential cross sections), 2:44221 
Pion photoproduction on polarized nucleons above 3 GeV (Spin 
structure, reaction _— helicity amplitudes helicity 
asymmetry), 2:4422 
PIPE HIITINGS/STRESS ANALYSIS 
Design criteria for mee and Nozzles Program. Quarterly 
progress report, July-September 1976 (BWR; PWR), 2: 42937 
(ORNL/N REG/T M-107) 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
POLAR GAS PROJECT 
Technical review of the Forties Field submarine pipeline, 2:42604 
PIPELINES/COMPUTER-AIDED DESIGN 
Selection of the optimal design variant of a main gas pipeline 
taking account of cooling arrangements, 2:42626 
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PIPELINES/CONSTRUCTION 
Baumgarten natural gas compressor station of OMV AG, 2:42631 
New concept of underwater remote controlled tracked vehicle for 
deep water trenching operations, 2:43927 
PIPELINES/DESIGN 
On-bottom pipeline stability in steady water currents, 2:43858 
PIPELINES/EXPANSION JOINTS 
Determination of the longest permissible distance between 
expansion compensators in gas transmission pipelines, 2:42635 
PIPELINES/GAS COMPRESSORS 
Baumgarten natural gas compressor station of OMV AG, 2:42631 
Flow control of reciprocating compressors, 2:42634 
PIPELINES/GAS FLOW 
Applied problems of solving linearized equations of unsteady flow 
of gas in pipelines, 2:42624 
Isothermality condition when investigating unsteady processes in 
gas pipelines, 2:42628 
PIPELINES/INST. ALLATION 
Northern North Sea pipelines: the Brent system, 2:43860 
PIPELINES/STRESSES 
Experimental and theoretical data correlation of sealines during 
laying, 2:43859 
PIPES/ACOUSTIC EMISSION TESTING 
Acoustic emission analysis on fatigue failure of LMFBR primary 
coolant piping, 2:43037 (JAPFNR-240) 
PIPES/CORROSION PROTECTION 
Problems encountered in using jacket pipes of steel for long- 
distance gas transmission lines, 2:42636 
PIPES/CRACKS 
Acoustic emission analysis on fatigue failure of LMFBR primary 
coolant piping, 2:43037 (JAPFNR-240) 
PIPES/DEFECTS 
Acoustic emission analysis on fatigue failure of LMFBR primary 
coolant piping, 2:43037 (JAPFNR-240) 
PIPES/DEFORMATION 
High temperature structural design technology: application. 
Quarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976 
(Time-dependent inelastic behavior of LMFBR structures and 
materials), 2:43028 (WARD-SD-3045-1) 
PIPES/FRACTURES 
Fracture studies with two- and three-dimensional computer 
simulation a. 2:43839 (UCRL-78376) 
PIPES/GAS 
Gas dynamics oy pipes with a 22nd group ball packing, 2:42629 
PIPES/RUPTURES 
Reactor primary coolant system pipe rupture study. Progress 
report No. 37, July-September 1976 (BWR), 2:43251 (GEAP- 
10207-37) 
PIPES/SEISMIC EFFECTS 
Comparative methods for analysis of piping systems subjected to 
seismic motion, 2:43403 
Improved modal synthesis method for the transient response of 
piping system, 2:43340 
Seismic structural response analysis for multiple support 
excitation, 2:43364 
PIPES/STRESS ANALYSIS 
Comparative methods for analysis of piping systems subjected to 
seismic motion, 2:43403 
PIPES/TWO-PHASE FLOW 
Flow-regime characterization for horizontal two-phase steam 
flow, 2:42835 (UCRL-52186) 
PIPES/ULTRASONIC TESTING 
Surveillance of evolution of defects in stainless steel piping subject 
to fatigue cycles in temperature, 2:42950 (FRNC-CONF-185) 
PIPES/WELDED JOINTS 
Inspection of nuclear power plant piping welds by in-process 
acoustic emission monitoring, 2:43153 (INIS-mf-3585) 
Preliminary investigation of the relationship between ultrasonic 
Rayleigh waves and surface residual stress in circumferentially- 
welded pipe (LMFBR), 2:43022 (ORNL/TM-5779) 
PISTONS/HEAT TRANSFER 
SS of heat transfer on the lateral surface of pistons, 
:43612 
PLANT GROWTH/BIOLOGICAL RADIATION EFFECTS 
Effects of exposure of Vicia faba seeds to different doses of 
ionizing radiation on endogenous growth regulator levels and 
fe mere activity in plants, 2:44101 (ERDA-tr-266) 
ed IROWTH REGULATORS/BIOLOGICAL RADIATION 


Effects of of exposure of Vicia faba seeds to different doses of 
ionizing radiation on endogenous growth regulator levels and 
Fes activity in plants, 2:44101 (ERDA-tr-266) 
See also AQUATIC ORGANISMS 
BIOMASS 
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RA a a 
evegetation following artificial disturbance. rt, 1 
ma) February 1977 (Irradiation), 2:4099 (coo- 
PLANTS/BIOSYNTHESIS 
Biophysiques: fractionation of hydrogen isotopes during the 
biosynthesis of certain aromatic constituents of plants, 2:44069 
(ORNL-tr-4340) 
PLANTS/ENDANGERED SPECIES 
Endangered plant a of the Nevada Test Site, Ash Meadows, 
and tral-Southern Nevada, 2:44028 (COO-2307-11) 
PLANTS/GENETIC RADIATION EFFECTS 
Manifestation of economically useful properties in gamma- 
irradiated lupine plants, 2:44102 (ERDA-tr-266) 
PLANTS (INDU ) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/AMBIPOLAR DIFFUSION 
ee on the ambipolarity paradox in toroidal diffusion, 


2:445 
PLASMA/BEAM INJECTION 
Response of confined plasmas to injection of matter, 2:44506 
(EUR-CEA-FC-8 
PLASMA/ELECTROMAGNETIC RADIATION 
Nonlinear phenomena due to electron mass oscillation, 2:44550 
(CEA-CR-10(Vol.2)) 
PLASMA/EMISSION SPECTRA 
Measurement of width and shift of rare gas lines emitted from a 
shock-tube plasma, 2:44500 
PLASMA/MAGNETIC 
Convergence of difference methods for quasilinear diffusion 
problems in cylindrical symmetry, 2: 
PLASMA/MEETINGS 
Technology of controlled nuclear fusion. Volume I, 2:44581 
(CONF-760935-P1) 
Technology of controlled nuclear fusion. Volume II, 2:44592 
(CONF-760935-P2) 
PLASMA/QUANTUM ELECTRODYNAMICS 
ee mechanics of charged particles near a plasma surface, 


PLASMA/REVIEWS 
What is a plasma, 2:44511 
PLAS OTATION 
Entrainment of weakly ionized plasma by rotating electromagnetic 
field, 2:44525 
PLASMA/STEADY FLOW 
Thermo-gasdynamical and electrical behavior of the wall and 
vortex-stabilized arc, 2:44203 (N-76-27048) 
PLASMA/THERMODYNAMIC PROPERTIES 
— in plasma with Lorentzian velocity distribution, 
PLASMA/TRAJECTORIES 
Correlated eae and ref trajectories in turbulent 
44521 — -854) 


Spectroscopic look at plasma turbulence, 2:44495 
LASMA CONFINEMENT/MATHEMATICAL MODELS 


Computer simulation of containment of electron clouds in a 
toroidal magnetic field, 2:44458 
PLASMA DIAGNOSTICS/ACCURACY 
7 cass of radial profiles in an axisymmetric plasma, 


PLASMA DIAGNOSTICS/EXTREME ULTRAVIOLET 
RADIATION 


Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
lasmas. Annual i report, June 1, 1976-May 31, 1977, 
:44493 (COO-2711-2) 

PLASMA DIAGNOSTICS/HOLOGRAPHY 
Possible use of 10.6- holo for plasma Senin, 2:44498 
PLASMA DIAGNOSTICS, ER RADIATION 
Possible direct measurements of local populations of excited 
hydrogen levels in a plasma by resonant laser scattering, 2:44497 
PLASMA DIAGNOSTICS/RESEARCH PROGRAMS 

Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
lasmas. Annual progress report, June 1, 1976-May 31, 1977, 
:44493 (COO-2711-2) 

PLASMA DIAGNOSTICS/SPECTROSCOPY 

Spectroscopic look at plasma turbulence, 2:44495 

PLASMA DIAGNOS CS/STREAK PHOTOGRAPHY 

Lasers and laser applications. Imaging implosion dynamics: The x- 

ray pinhole/streak camera, 2:44632 (UCRL-52000-76-12) 


PLASMA SHEATH/ENERGY SPECTRA 


PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Analysis of the intensities of resonance line satellites of H-like ions 
in laser plasma, 2:44501 
Lasers and laser applications. Imaging implosion dynamics: The x- 
ray pinhole/streak camera, 2:44632 (UCRL-52000-76-12) 
PLASMA DRIFT/BANANA REGIME 
Macroscopic view on transport in toroidal geometry, 2:44523 
PLASMA DRIFT/CHARGED-PARTICLE NSPORT 
Coherent transport in a ae unstable plasma, 2:44532 
PLASMA DRIFT/KINETIC QUATIONS 
Neoclassical diffusion in traps with a helical magnetic axis, 2:44528 
PLASMA DRIFT/PLASMA WAVES 
Finite amplitude drift waves in a collisional plasma, 2:44574 
PLASMA FOCUS DEVICES/RESEARCH PROGRAMS 
Plasma Focus (Conference summary report), 2:44505 (CEA-R- 


4807) 
PLASMA GUNS/DESIGN 
Coating of surfaces by Bom spraying, 2:43748 (Y/DA-7102) 
PLASMA GUNS/OPERATION 
Coating of surfaces by plasma spraying, 2:43748 (Y/DA-7102) 
PLASMA GUNS/RESEARCH ROGRAMS 
Theta pinches and other high-beta concepts, 2:44586 (CONF- 
760935-P1) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
TURBULENT HEATING 
PLASMA HEATING/ALFVEN WAVES 
Ion cyclotron and shear Alfven wave heating of the heliotron D, 
2:44447 (CEA-CR-10(Vol.2)) 
PLASMA HEATING/ALPHA PARTICLES 
Thermal stability considering the slowing-down process of alpha 
particles (D-T fusion plasma), 2:44456 (CONF-760935-P1) 
PLASMA HEATING/ELECTRON BEAMS 
Magnetic-field-induced enhancement of relativistic-electron-beam 
energy deposition, 2:44492 
PLASMA HEATING/HYBRID RESONANCE 
Heating tokamaks via the ion-cyclotron and ion-ion hybrid 
resonances, 2:44461 (PPPL-1336) 
PLASMA HEATING/MAGNETOACOUSTIC WAVES 
Concerning one possibility of plasma heating in a tokomak, 
2:44469 


PLASMA INSTABILITY 
See also ABSOLUTE INSTABILITIES 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Nonlinear evolution of the collisionless tearing mode, 2:44577 
PLASMA INSTABILITY/TURBULENCE 
Observation of Stark broadening of helium in a turbulent plasma, 
2:44548 
PLASMA MACROINSTABILITIES 
See also KINK INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Study of the MHD spectrum of an elliptic plasma column, 2:44544 
PLASMA MACROINSTABILITIES/PARAMETRIC 
INSTABILITIES 
Plasma heating through parametrically induced turbulence. 
Environmental research papers, 2:44177 (AD-A-030727) 
Plasma turbulence near the lower-hybrid resonance, 2:44541 
PLASMA MACROINSTABILITIES/STABILIZATION 
Finite-Larmor-radius stabilization of the m=2 instability in the 
Isar T1-B high-beta stellarator, 2:44546 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
TWO-STREAM INSTABILITY 
PLASMA MICROINSTABILITIES/RESEARCH PROGRAMS 
Microinstabilities in complex magnetic field geometries and high-8 
sheared sheath structure. Progress report, March 1, 1976- 
February 28, 1977, 2:44539 (COO-2714-3) 
PLASMA PRODUCTION/ELECTRON BEAMS 
Demonstration of the possibility of using electron beams for 
heating thermonuclear targets, 2:44638 
Physical fundamentals of diodes with powerful electron beams, 
2:44634 


PLASMA SHEATH 
Microinstabilities in complex magnetic field geometries and high-8 
sheared sheath structure. Progress report, March 1, 1976- 
February 28, 1977, 2:44539 (COO-2714-3) 
PLASMA SHEATH/DRIFT INSTABILITY 
Sheath broadening by the lower-hybrid-drift instability in post- 
implosion theta pinches, 2:44545 
PLASMA SHEATH/ENERGY SPECTRA 
Measurements of electron energy distributions in front of and 
behind a stationary plasma sheath, 2:44508 (TRITA-EPP-76-10) 





PLASMA WAVES 


PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
FAST MAGNETOACOUSTIC WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/ANALYTICAL SOLUTION 
Theory of wave energy in a plasma, 2:44558 
PLASMA WAVES/DAMPING 
Collisional damping of Langmuir waves in the collisionless limit, 
2:44552 (PPPL-1339) 
PLASMA WAVES/ENERGY TRANSPORT 
Theory of the runaway electron tail, 2:44578 
PLASMA WAVES/EXCITATION 
Excitation of drift waves by lower hybrid waves, 2:44553 (PPPL- 
1340) 


Parametric interaction of waves in a non-uniform pump field, 


2:44572 
— WAVES/LANGMUIR FREQUENCY 
muir wave turbulence - condensation and collapse, 2:44555 
PLAS A WAVES/PARAMETRIC INSTABILITIES 
Plasma turbulence near the lower-hybrid resonance, 2:44541 
PLASMA WAVES/PLASMA INSTABILITY 
Parametric interaction of waves in a non-uniform pump field, 
2:44572 


PLASMA WAVES/RADIOWAVE RADIATION 
Theory of wave scattering and conversion at plasma fluctuations, 
2:44569 
PLASMA WAVES/SATURATION 
Non-linear saturation of a single wave by particle trapping, 


2:44576 
PLASTIC cn ga DETECTORS/EFFICIENCY 
—— of = astic — detectors to heavy ions, Z< =35, 
=170 
PLASTIC SCINTILLATION DETECTORS/SENSITIVITY 
Response of plastic scintillator detectors to heavy ions, Z< =35, 
E<=170 MeV, 2:43966 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/FRACTURES 

Fracture studies with two- and three-dimensional computer 

simulation programs, 2:43839 (UCRL-78376) 
PLATES/RAYLEIGH-TAYLOR INSTABILITY 

Stabilization of short-wavelength disturbances in the Rayleigh- 
Taylor instability of plastic solids by a surface layer of high 
yield strength, 2:44420 (LA-6744-MS) 

PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CHEMISORPTION 

Differential relaxation effects and multielectron excitation for 

molecularly chemisorbed CO on platinum, 2:43774 
PLATINUM/SORPTIVE PROPERTIES 

Catalytic reactions of hydrocarbons on platinum single crystal 
stepped surfaces: the effect of surface structure on reactivity, 
2:43800 (LBL-6064) 

PLATINUM/SURFACE PROPERTIES 

Catalytic reactions of hydrocarbons on platinum single crystal 
stepped surfaces: the effect of surface structure on reactivity, 
2:43800 (LBL-6064) 

PLATINUM 195/MOESSBAUER EFFECT 

Volume-corrected isomer shifts of transition-metal impurities: An 

orbital electronegativity scale, 2:43724 
PLATINUM 195 TARGET/PROTON REACTIONS 

Quasi-two-body scaling: A study of high-momentum nucleons in 

nuclear matter, 2:44369 
PLATINUM ISOTOPES/NUCLEAR STRUCTURE 

Rotation-aligned coupling and axil asymmetry in the neutron 
deficient lanthanum nuclei. Progress report, May 15, 1976-May 
14, 1977 (Summary of research activities at LSU for the period 
5/15/76-5/14/77), 2:44396 (ORO-4935-19) 

PLOWSHARE PROJECT 
See also RULISON EVENT 
PLOWSHARE PROJECT/MANAGEMENT 

Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 

Funding and management alternatives for ERDA military 
application and restricted data functions. Appendix I. 
Nonweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 

PLT DEVICES 

(Princeton Large Torus.) 
PLT DEVICES/PERFORMANCE 

— results of the PLT tokamak (Plasma properties), 
PLUGS 

See CLOSURES 

PLUMES/MATHEMATICAL MODELS 

= model for deposition from a Gaussian plume, 
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PLUTONIUM 
See also PLUTONIUM-ALPHA 
PLUTONIUM/CHEMISTRY 
History of MET Lab Section C-I, April 1942-April 1943, 2:43831 
(PUB-112) 
Hh rare ts wpe TEMPERATURE 
Elastic rties of ~_eeaaaag plutonium, 2:43701 
PLUTO TU /DISSOLUTIO 
Electrolytic dissolver for RS metal, 2:42667 (ARH-2203) 
PLUTONIUM/ELASTI 
Elastic properties of face-centered-cubic plutonium, 2:43701 
PLUTONIU. 5 oe gee paar TRANSPORT 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604126-1) 
PLUTONIUM/GAMMA SPECTROSCOPY 
In-line measurement of total and isotopic plutonium 
concentrations by gamma-ray spectrometry. 2:42739 (UCRL- 


52220) 
PLUTONIUM/OXIDATION 
Plutonium metal burning facility, 2:42673 (RFP-2588) 
PLUTONIUM/PARTICLE RESUSPENSION 
Examination of the pathways from soil to man for plutonium, 
2:44033 (LA-6741-MS) 
PLUTONIUM/RADIONUCLIDE KINETICS 
Examination of the pathways from soil to man for plutonium, 
2:44033 (LA-6741-MS) 
PLUTONIUM/RADIONUCLIDE MIGRATION 
Examination of the pathways from soil to man for plutonium, 
-. 44033 yee MS) 
ation of plutonium and americium in the lithosphere, 2:44031 
MIGONF- 1641261) 
PLUTONIUM/Y OUNG MODULUS 
Elastic properties of face-centered-cubic plutonium, 2:43701 
PLUTONIUM 238/ENVIRONMENTAL SPORT 
Distribution of plutonium and americium with depth in soil at 
Rocky Flats (7*Pu, 4°Pu, and **1Am), 2:44032 (HASL-318) 
PLUTONIUM 238/ISOTOPE RATIO 
Uranium daughter growth must not be neglected when adjusting 
plutonium materials for assay and isotopic contents, 2:42737 
(LA-6444) 
PLUTONIUM 239/ISOTOPE RATIO 
Uranium daughter growth must not be neglected when adjusting 
plutonium materials for assay and isotopic contents, 2:42737 
(LA-6444) 
PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 
Distribution of plutonium and americium with depth in soil at 
Rocky Flats (**Pu, *4°Pu, and **‘Am), 2:44032 (HASL-318) 
PLUTONIUM 240/ISOTOPE RATIO 
Uranium daughter growth must not be neglected when adjusting 
plutonium materials for assay and isotopic contents, 2:42737 


(LA-6444) 
PLUTONIUM 241/ISOTOPE RATIO 
Uranium daughter growth must not be neglected when adjusting 
plutonium materials for assay and isotopic contents, 2:42737 
(LA-6444) 
PLUTONIUM 242/ISOTOPE RATIO 
Uranium daughter growth must not be neglected when adjusting 
plutonium materials for assay and isotopic contents, 2:42737 


(LA-6444) 
PLUTONIUM CARBIDES/PHYSICAL PROPERTIES 
Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100) 
PLUTONIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
PLUTONIUM DIOXIDE/CHEMICAL REACTIONS 
Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
PLUTONIUM DIOXIDE/MATERIALS HANDLING 
Radiation protection aspects in connection with the production of 
fuel elements containing plutonium, 2:42732 (AED-Conf-76-280- 


000) 
PLUTONIUM DIOXIDE/MECHANICAL PROPERTIES 
Mechanical properties of 7°* PuOe, 2:43751 (LA-6529) 
PLUTONIUM DIOXIDE/MELTING 
Power to melt mixed oxide fuel: a progress report on the GE-F20 
experiment (LMFBR), 2:43013 (GEAP-14134) 
PLUTONIUM DIOXIDE/PHYSICAL PROPERTIES 
Chemical Engineering Division reactor safety and physical 
roperty studies. Annual report, July 1975-June 1976, 2:43234 
ANL-76-100) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Performance of ees mixed-oxide fuel rods (series F8A) 
irradiated in EBR-II to 12 atomic percent burnup, 2:43011 
(GEAP-14126) 
PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division fuels and materials chemistry 
Annual report, July 1975-June 1976, 2:42665 (ANL- 76-103) 
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PLUTONIUM ISOTOPES/BODY BURDEN 
Calibration procedures for in vivo sodium iodide spectrometry of 
lutonium and americium in the human lung, 2:44136 (BNWL- 


088) 
PLUTONIUM ISOTOPES/ISOTOPE SEPARATION 
Method of isotope separation by chemi-ionization (Patent), 


2:42661 
PLUTONIUM ISOTOPES/PERSONNEL MONITORING 
Calibration procedures for in vivo sodium iodide spectrometry of 
lutonium and americium in the human lung, 2:44136 (BNWL- 


088) 
PLUTONIUM ISOTOPES/TISSUE DISTRIBUTION 
Calibration procedures for in vivo sodium iodide spectrometry of 
lutonium and americium in the human lung, 2:44136 (BNWL- 


1088) 
PLUTONIUM PRODUCTION REACTORS/MANAGEMENT 
Funding and eens alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA military 
—— and restricted data functions. mo dix I. 
onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 
PLUTONIUM-ALPHA/PHASE TRANSFORMATIONS 
Evidence that alpha-phase plutonium is a 9R martensite, 2:43680 
(LA-6764-MS 
POLAND/COAL MINING 
my of the Janina coal mine for manpower utilization 
in the years 1965-1975, 2:42443 
Technical and organizational progress in the Sosnica coal mine in 
ae utilization in the years 1965-1975, 2:42442 
POLAND/THERMAL WATERS 
Geochemistry and origin of thermal waters in Poland, 2:42824 
POLAR GAS PROJECE 
See also CANADA 
NATURAL GAS 
PIPELINES 
POLAR GAS PROJECT/CONSTRUCTION 


Development of Arctic marine laying techniques, 2:42627 
POLARIZED B BEAMS/BEAM PRODUCTION 
Static and dynamic imperfection resonance methods to produce 


circularly polarized photon beams i in electron synchrotrons and 
polarization asymmetries in e*, e~ — _ -¥. 2:43941 
POLARIZED BEAMS/EQUATIONS OF ON 


Crossing a de yor et in synchrotrons, 2:43940 
POLARI ED BEAMS, iGS 
= meee physics with polarized beams and targets (65 papers), 
4421 


POLARIZED TARGETS 
Polarized targets at CERN, 2:43957 
Stanford polarized atomic beam target, 2:43961 
POLARIZED TARGETS/CRYOSTATS 
Cryostat with a large deny na for polarized target, 2:43962 
POLARIZED TARGETS/D: 
Frozen spin targets, 2:43960 
POLARIZED TARGETS/ELECTROMAGNETS 
Polarized target at ANL, 2:43959 
POLARIZED TARGETS/MEETINGS 
i a physics with polarized beams and targets (65 papers), 
:4421 
POLLEN/BIOLOGICAL EVOLUTION 
Cretaceous and Tertiary palynomorph assemblages from Banks 
Island and adjacent areas (N.W.T.), 2:42533 
POLLUTION 
(For nonradioactive _— aa see also CONTAMINATION.) 
See also AIR POLLUTI 
CHEMICAL EPFL UENTS 
LAND POLLUTION 
WATER POLLUTION 
POLLUTION/CHEMICAL ANALYSIS 
IERI-RTP procedures manual: Level 1. Environmental 
assessment. Final report, 2:44014 (PB-257850) 
POLLUTION/MONITORING 
IERI-RTP procedures manual: Level 1. Environmental 
assessment. Final rt, 2:44014 (PB-257850) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Automotive crankcase emission control system (Patent), 2:43650 
Equipment to reduce the emission of noxious components in the 
a aeeey gas of an internal combustion engine (Patent), 2:43640 
Fuel vapor dis means with closed control of air fuel ratio 
(Patent), 2:43649 
Gas turbine burner (Patent), 2:43644 


POWER DEMAND 


Internal combustion engine with a controlling device for the waste 
gas emission (Patent), 2:43635 

Method and device for restraining nitrogen oxide production in 
combustion gas of internal combustion engines (Patent), 2:43647 

Method of operating a gas turbine combustion having an 
ind dent airstream to remove heat from the primary 
combustion zone (Patent), 2:43645 

POLLUTION CONTROL EQUIPMENT/MARKET 
The market in Belgium for U.S. exports of llution control 
a Foreign market survey report, 2: (DIB-76-08- 


2) 
POLONIUM 210/ENVIRONMENTAL TRANSPORT 
Chemical and geochemical studies off the coast of Washington. 
Th) progress, May 1975-May 1976, 2:44038 (RLO-2225- 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL EFFECTS 
Environmental sr (Identification of soluble organic water 
llutants), 2:44048 (ORNL/TM-5291) 
POLYCYCLIC AROMATIC HYDROCARBONS/WATER 
POLLUTION 
Environmental studies (Identification of soluble organic water 
reten 2:44048 (ORNL/TM-5291) 


See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/SOLVENT PROPERTIES 
Properties of organic-water mixtures. 11. Self-diffusion 
coefficients of Na* in polyethylene glycol-water mixtures at 
25°C, 2:43822 
POLYPLOIDY/RADIOSENSITIVITY EFFECTS 
Influence of caffeine on ee effect of radiation on 
- loid wheat seeds, 2:44100 (ERDA-tr- _ 
POLYS DES 


See SULFIDES 
POMERANCHUK PARTICLES/GLUON MODEL 
Remarks on the pomeron, 2:44357 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS (COOLING) 
See COOLING PONDS 
POOL TYPE REACTORS 
See also FURB REACTOR 
IEAR-] REACTOR 
SILOE REACTOR 
POOL TYPE REACTORS/DESIGN 
Pool type process heat nuclear reactor (Patent), 2:43124 
POOL TYPE REACTORS/REACTOR KINETICS 
Neutronics and thermohydraulics of the reactor C.E.N.E. Pt. 1, 
2:43223 (JEN-347) 
POROUS MATERIALS/FLUID FLOW 
Diffusivity model for fluid flow and heat conduction in porous 
media, 2:42525 (MERC/SP-77/2) 
POROUS MATERIALS/THERMAL CONDUCTIVITY 
Diffusivity model for fluid flow and heat conduction in porous 
media, 2:42525 (MERC/SP-77/2) 
POSITRON CAMERAS 
Positron emission camera for transverse section tomography, 
2:44089 (LBL-2848) 
POSITRONS/MAGNETIC MOMENTS 
G-2 techniques: past evolution and future prospects (Review), 


2:44291 
POSITRONS/PARTICLE PRODUCTION 
K° phenomena associated with neutrino-induced y~ e* events, 
2:44233 
POTASSIUM/SORPTIVE PROPERTIES 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
POTASSIUM 40/ENVIRONMENTAL TRANSPORT 
Radioactive pollution of food in Hungary examined, 2:44036 
(JPRS-68877) 
ASSIUM CHLORIDES/INTERSTITIALS 
Interstitial and di-interstitial BrCl, > in KCI , 2:43775 
POTASSIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Lattice-dynamical calculation of the thermodynamic properties of 
NaCl, KCl and RbCl, 2:43811 
POTASSIUM OXIDES/CHEMICAL ANALYSIS 
—— and v. = Serer studies on synthetic coal slag 
itions (18 refs), 2:42399 (PB-259851) 
POTASS IUM OXIDES/ METALLURGICAL EFFECTS 
Refractory lining materials for coal gasifiers, 2:43753 
POTASSIUM OXIDES/PHASE STUDIES 
Crystallization and va ——— aires on synthetic coal slag 
compositions (18 refs), 2:42399 a _— 
POWDER METALLURGY/MEETIN 
Advanced fabrication —— in ~ metallurgy and their 
economic implications, 2:43659 (AGARD-CP-200) 
POWER DEMAND 
Electric ene . Ay 4 and re a economic development. Final 
report, 2:43462 (PB-2575 





POWER DEMAND/FORECASTING 


POWER DEMAND/FORECASTING 
Incentives for electric utilities to over-forecast. Final report, 
2:43519 (PB-257495) 
POWER DISTRIBUTION/MATHEMATICAL MODELS 
Optimal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
POWER GENERATION/CLEAN AIR ACT 


— and impacts associated with pro prevention of 


—— deterioration and nonattainment amendments to the 
ean Air Act. Final report, 2:43474 (PB-257461) 
POWER GENERATION/COAL 
Feasibility of considerably expanded use of western coal by 
fities in the period 1978 and beyond, 


midwestern and eastern uti 
2:43506 (PB-256048) 
POWER GENERATION/ENERGY ACCOUNTING 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
POWER GENERATION/ENERGY DEMAND 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
POWER GENERATION/ENERGY PARKS 
Postulated weather modification effects of large energy releases, 
2:44062 (BNWL-2162) 
POWER GENERATION/FORECASTING 
Factors affecting the electric power supply: 1980-1985. Executive 
summary and recommendations, 2:43522 
Factors affecting the electric power supply: 1980-85, 2:43523 
POWER GENERATION/MATHEMATICAL MODELS 
Optimal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
POWER GENERATION/SYSTEMS ANALYSIS 
Energy analysis of electricity supply and energy conservation 
options, 2:43525 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/BLOWERS 
Forced-draft fans and flue gas extractors of the 0.55-40-1 type, 
2:42885 
POWER PLANTS/CONSTRUCTION 
Erection and commissioning of technical plants - process phases, 
risks, losses, 2:43841 
POWER PLANTS/ECONOMIZERS 
Technico-economic indices of membrane checkered and corridor- 
type pipe bundles, 2:4289i 
POWER PLANTS/ELECTRIC POWER 
Huntorf compressed air storage scheme, 2:43424 
POWER PLANTS/LOAD MANAGEMENT 
Huntorf compressed air storage scheme, 2:43424 
POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Hot air in cold storage, 2:43425 
Huntorf compressed air storage scheme, 2:43424 
POWER PLANTS/POWER GENERATION 
Huntorf compressed air storage scheme, 2:43424 
POWER PLANTS/TURBOMACHINERY 
Huntorf compressed air storage scheme, 2:43424 
POWER PLANTS/WASTE WATER 
Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 2:43802 (ORNL/ 
NUREG-13) 
POWER REACTORS 
See also ANGRA-]1 REACTOR 
ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
BEAVER VALLEY-1 REACTOR 
BIBLIS-A REACTOR 
BRUNSBUETTEL REACTOR 
BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CONNECTICUT YANKEE REACTOR 
COOPER REACTOR 
DAVIS BESSE-2 REACTOR 
DAVIS BESSE-3 REACTOR 
EBR-2 REACTOR 
HATCH-I REACTOR 
JOYO REACTOR 
LOVIISA REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-2 REACTOR 
MONJU REACTOR 
OBRIGHEIM REACTOR 
OCONEE-I REACTOR 
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OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
OKG-1 REACTOR 
OYSTER CREEK-I REACTOR 
PALISADES-1 REACTOR 
PEACH BOTTOM-1 REACTOR 
PEC BRASIMONE REACTOR 
PHENIX REACTOR 
PHILIPPSBURG-2 REACTOR 
PROCESS HEAT REACTORS 
PROPULSION REACTORS 
RANCHO SECO-] REACTOR 
SNR-1 REACTOR 
SURRY-1] REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THTR-300 REACTOR 
TROJAN REACTOR 
VRAIN REACTOR 
WUERGASSEN REACTOR 
WWER TYPE REACTORS 
State of development and trends of high-power reactors in the 
world and their further development in the CMEA member 
states, 2:43105 
POWER REACTORS/CONTAINMENT BUILDINGS 
Nuclear reactor (Patent), 2:43386 
POWER REACTORS/CONTAINMENT SYSTEMS 
Method and device to Pyrens nuclear power stations during loss 
of coolant (Patent), 
POWER REACTORS/FORECASTING 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
POWER REACTORS/FUEL ELEMENTS 
Automatic mesh generation for finite element calculations in the 
case of thermal loads, 2:43141 
POWER REACTORS/FUEL RODS 
Analytical study of unsteady heat conduction in composite 
regions, 2:43142 
POWER REACTORS/HEAT EXCHANGERS 
Automatic mesh generation for finite element calculations in the 
case of thermal loads, 2:43141 
POWER REACTORS/LOSS OF COOLANT 
Method and device to protect nuclear power stations during loss 
of coolant (Patent), 2:43400 
POWER REACTORS/MELTDOWN 
~— sos) from a volume heated boiling pool, 2:43289 (SAND- 
7 8 
POWER REACTORS/PRESSURE VESSELS 
Automation of nondestructive test methods and electronic data 
uisition, 2:43155 (HB-9586) 
POWER REACTORS/REACTOR CONTROL SYSTEMS 
Magnetic latch trigger for inherent shutdown assembly (Patent), 


POWER REACTORS/REACTOR CORE DISRUPTION 
~ 5008) from a volume heated boiling pool, 2:43289 (SAND- 
POWER REACTORS/SCRAM RODS 
—— _e for nuclear reactor control elements (Patent), 
2:431 
Neutronic reactor (Patent), 2:43192 
POWER SUPPLIES/REVIEWS 
Small- and medium-power energy converters evolution, 2:43529 
POWER SYSTEMS/LOAD MANAGEMENT 
Arc furnace as a load on the network, 2:42906 
Peak shaving: a way to fight rising costs, 2:43577 
Probabilistic evaluation of optimal power flows in electric 
networks, 2:42915 
POWER SYSTEMS/MATHEMATICAL MODELS 
Research concerning generalized use of reduced REI models in 
the power system analysis, 2:42904 
POWER $ SYSTEMS/OPERATION 
Analysis of equations of steady-state operating conditions of large 
electric power systems, 2:42852 
POWER SYSTEMS/RELIABILITY 
Utilization of the semi-Markov process in the study of the 
reliability of power installations, 2:42905 
POWER SYSTEMS/SIMULATION 
Utilization of the semi-Markov process in the study of the 
reliability of “4 Bo peng 2:42905 
POWER SYSTE TE CONDITIONS 
Analysis of mapaees ian ied operating conditions of large 
electric power systems, 2:42852 
POWER SYSTEMS/SYSTEMS ANALYSIS 
Method of short range system analysis for nuclear utilities, 2:43111 
POWER TRANSMISSION 
See alco UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Prospects of using superconducting dc lines, 2:43423 (BNL-tr-637) 
USERDA Division of Electric Energy Systems dc 
superconducting power transmission line project at LASL. 
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Progress report No. 15, October 1, 1975-September 30, 1976 
(100-kV, 5 GW dc), 2:42916 (LA-6699-PR) 
WER TRANSMISSION LINES/CORONA DISCHARGES 
Method of accounting for the corona effect of a split conductor in 
evaluating the electric strength of complex insulating systems of 
long air gaps, 2:42910 
POWER TRANSMISSION LINES/CRYOGENIC CABLES 
Effects of semiconducting screens on the dielectric loss of liquid 
nitrogen impregnated taped cable insulation, 2:42913 
POWER TRANSMISSION LINES/ELECTRICAL INSULATION 
Method of accounting for the corona effect of a split conductor in 
evaluating the electric strength of complex insulating systems of 
long air gaps, 2:42910 
POWER TRANSMISSION LINES/MECHANICAL 
VIBRATIONS 
Problem of mechanical oscillations of electric power lines, 2:42908 
PRASEODYMIUM COMPOUNDS/MAGNETIC PROPERTIES 
—— investigation of praseodymium orthovanadite, 
2:43756 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE TUBES/INSPECTION 
Non-rotating device for in-situ inspection of pressure in Candu 
nuclear reactors, 2:42984 (INIS-mf-3573) 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
LSI-11 microprocessor provides a convenient interface between a 
Dunegan 920 distribution analyzer and a DCC D112 
minicomputer, 2:43905 (UCRL-50025-77-1) 
Nondestructive pressure vessel testing by acoustic emission, 
2:43178 
PRESSURE VESSELS/DESIGN 
Primary system design studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 
PRESSURE VESSELS/FAILURES 
Mitigating effects in the plastic failure of shells subjected to axially 
dependent dynamic pressure loading. ual progress 
report GH1, March 1977, 2:43245 (COO-4122-1) 
PRESSURE VESSELS/FATIGUE 
Effect of pressurized water reactor environment on fatigue crack 
propagation, including hole times, 2:42949 (CONF-770503-2) 
PRESSURE VESSELS/FORGING 
Analysis of test data on PVRC specification no. 3, ultrasonic 
examination of forgings, Revisions I and II, 2:43176 
PRESSURE VESSELS/FRACTURE PROPERTIES 
New experimental method on brittle fracture propagation arrest 
characteristics of welded steel plate, 2:43151 (INIS-mf-3386) 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Ultrasonic data acquisition installation for basis and in-service 
testing of nuclear pressure vessels, 2:43152 (INIS-mf-3571) 
PRESSURE VESSELS/NONDESTRUCTIVE TESTING 
Automation of nondestructive test methods and electronic data 
acquisition, 2:43155 (HB-9586) 
PRESSURE VESSELS/NOZZLES 
Fatigue crack extension in nozzle junctions; comparison of 
analytical approximations with experimental data, 2:43150 
(INIS-mf-3386) 
PRESSURE VESSELS/QUALITY ASSURANCE 
Quality assurance requirements in American standards for pressure 
vessels, 2:43182 
PRESSURE VESSELS/STANDARDS 
Quality assurance requirements in American standards for pressure 
vessels, 2:43182 
PRESSURE VESSELS/STRESS ANALYSIS 
Filament-reinforced cylindrical pressure vessels: analysis and 
numerical evaluation, 2:43838 (SAND-77-0403) 
PRESSURE VESSELS/STRUCTURAL MODELS 
Research on PCPV for BWR - physical model as design tool - 
main results, 2:42932 (INIS-mf-3386) 
PRESSURE VESSELS/THERMAL STRESSES 
Effect of pressurized water reactor environment on fatigue crack 
propagation, including hole times, 2:42949 (CONF-770503-2) 
PRESSURE VESSELS/ULTRASONIC TESTING 
Analysis of test data on PVRC specification no. 3, ultrasonic 
examination of forgings, Revisions I and II, 2:43176 
More recent developments for the ultrasonic testing of light water 
reactor pressure vessels, 2:42933 (INIS-mf-3572) 
Nondestructive pressure vessel testing by acoustic emission, 
2:43178 
Ultrasonic data acquisition installation for basis and in-service 
testing of nuclear pressure vessels, 2:43152 (INIS-mf-3571) 
PRESSURE VESSELS/WELDED JOINTS 
Analysis of the nondestructive examination of PVRC plate-weld 
specimen 251j. Part A, 2:43177 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 


PROCESS HEAT REACTORS/SITE SELECTION 


PRIMARY COOLANT CIRCUITS/COOLANT CLEANUP 
SYSTEMS 


ae Le ae filtration of radioactivable corrosion products in 
on a! — of PWR type reactors, 2:42946 (CEA- 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Predicting radiation fields around reactor components (CANDU 
type reactors), 2:42989 
PRIMARY COOLANT CIRCUITS/DESIGN 
Primary system —, studies for advanced direct cycle nuclear 
gas turbine plant, 2:42967 (GA-A-14148) 
PRIMARY LANT CIRCUITS/FIRES 
Burning and smoke release rates of sodium pool fires (LMFBR), 
2:43000 (CEGB-RD/B/N-3853) 
PRIMARY COOLANT CIRCUITS/IN-SERVICE INSPECTION 
Inspection of the primary circuit of PWR type light water 
reactors, 2:42947 (CEA-CONF-3789) 
PRIMARY COOLANT CIRCUITS/PIPES 
Acoustic emission analysis on fatigue failure of LMFBR primary 
coolant piping, 2:43037 (JAPFNR-240) 
Reactor primary coolant system pipe — study. Progress 
eran). 37, July-September 1976 (BWR), 2:43251 (GEAP- 
PRIMARY COOLANT CIRCUITS/PUMPS 
End face seals in high pressure water: learning from those failures 
(CANDU type reactors), 2:42987 
Use of finite element deflection analysis in performance 
redictions for end face seals (CANDU type reactors), 2:42986 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Control of corrosion ete movement and deposited activities in 
reactor circuits (PWR), 2:42945 (CEA-CONF-3772) 
Med COOLANT CIRCUITS/SPECIFICATIONS 
043066 (EDO esi Primary circuit of light water reactors, 


PRIMARY SOOLANT CIRCUITS/STRESS ANALYSIS 
Development and use of a piece-wise continuous finite element for 
plate and shell analysis, 2:43163 
Experiments with plastic models to determine the strength of main 
coolant pipes for nuclear power stations (PWR and BWR), 
2:42928 (DEU-76-36) 
PRIMARY COOLANT CIRCUITS/VALVES 
Application of Belleville springs as energy storage devices on 
packed valve stem seals in CANDU power reactor service, 


2:42991 
PRIMARY COOLANT CIRCUITS/WATER CHEMISTRY 
Control of corrosion product movement and deposited activities in 
reactor circuits (PWR), 2:42945 (CEA-CONF-3772) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 
EE’s automated layout system can design a printed-circuit board 
in less than a day, 2:43910 (UCRL-50025-77-1) 
PROBABILITY 
Decision theory applied to rare events, 2:44695 (NR-tr-003) 
PROCESS HEAT REACTORS 
Siting study for small platform-mounted industrial energy 
reactors, 2:43123 (ORNL/Sub-77/49430/1) 
PROCESS HEAT REACTORS/COAL GASIFICATION 
VHTR engineering design study: intermediate heat exchanger 
program. Final report, 2:43122 (COO-2841-1) 
ooo HEAT REACTORS/DESIGN 
‘ool ty’ rocess heat nuclear reactor (Patent), 2:43124 
PROCESS | HEAT REACTORS/DISTRICT HEATING 
Nuclear district heating, 2:43121 (CEA-CONF-3611) 
PROCESS HEAT REACTORS/ECONOMICS 
Nuclear plant siting study. Volume II. Final report, Jul 1975-Jun 
1976 Gl 13 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 
PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
Feasibility study of the su "Oe oa of industrial process steam from 
nuclear reactors in the 43130 
PROCESS HEAT REACTORS/HEAT EXCHANGERS 
eo engineering design study: intermediate heat exchanger 
rogram. Final report, 2:43122 (COO-2841-1) 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
VHTR engineering design study: intermediate heat exchanger 
program. Final report, 2:43122 (COO-2841-1) 
PROCESS HEAT REACTORS/METAL INDUSTRY 
Nuclear steelmaking in Japan, 2:43127 
PROCESS HEAT REACTORS/OPTIMIZATION 
Nuclear plant siting study. Volume II. Final report, Jul 1975-Jun 
1976 Gt 13 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 
PROCESS HEAT REACTORS/SITE SELECTION 
Nuclear plant siting study. Volume I. Final report, Jul 1975-Jun 
1976 Gt 13 MW(t) PWR for power and steam supply), 2:43119 
(AD-A-030730) 





PROCESS HEAT REACTORS/USES 


PROCESS HEAT REACTORS/USES 

Heat supply from nuclear power plants for industrial and 
municipal uses, 2:43129 

Nuclear power application in the chemical industry, 2:43128 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PROCUREMENT/LIFE-CYCLE COST 

Life-cycle costing in the yr pores of window air conditioners: 
second procurement. Final report, 2:43461 (PB-256643) 

PRODUCTIVITY/BIOLOGICAL RADIATION EFFECTS 

Some results of presowing gamma irradiation of wheat and barley 

seeds in ryazanskaya oblast, 2:44104 (ERDA-tr-266) 
PROFESSIONS 

See OCCUPATIONS 
PROGESTERONE/BIOLOGICAL EFFECTS 

Regulation of the cell cycle by diethylstilbestrol and 
progestrerone in cultured endometrial cells, 2:44080 

PROGRAMMING/MEETINGS 

Proceedings of AESOP conference. Volume 15 (Denver, Sept. 28 

to 30, 1976), 2:44663 (CONF-760934-) 
PROJECT (PLOWSHARE) 

See PLOWSHARE PROJECT 
PROMETHAZINE 

See AMINES 
PROPELLANTS/THERMAL CONDUCTIVITY 

Effect of acoustic field on the thermal conductivity of composite 
propellants, 2:43992 

PROPORTIONAL COUNTERS 

Investigation of neutron spectra in BFS fast critical assemblies by 

means of proton recoil a oe 2:43230 
PROPULSION REACTORS/MANAG 

Funding and management alternatives ae ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 

Funding and management alternatives for ERDA — 
application and restricted data functions. Appendix I 
Nonweapon defense-related programs in ERDA, 2: 43482 
(ERDA-97D) 

PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also ALBUMINS 
GLOBULINS 
HISTONES 
LIPOPROTEINS 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Enzymatic probes of lipoprotein structure. Hydrolysis of human 
serum low density lipoprotein-2 by phospholipase Az, 2:44070 
PROTEINS/BIOSYNTHESIS 
In vitro synthesis of viral protein and its regulation, 2:44081 
PROTEINS/QUANTITATIVE CHEMICAL ANALYSIS 

Advanced analytical techniques (Analytical techniques for use in 
clinical diagnosis and biomedical research), 2:44088 (ORNL/ 
TM-5291) 

PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON REACTIONS/ELASTIC SCATTERING 

Elastic p-*He scattering near 1 GeV (Spin, isospin), 2:44269 

Elastic p-*He scattering near 1 GeV, 2:44362 (ORO-5126-11) 

p-*He elastic scattering at 1.05 GeV (Differential cross sections, 
interference), 2:44268 

Polarization in p-*He elastic scattering at 0.56, 0.80, 1.03, 1.27, and 
1.73 GeV, 2:44270 

Polarization in p-*He elastic scattering at intermediate energies 
(1.2 to 2.0 GeV/c, asymmetry), 2:44248 

PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Quasi-two-body a “ study of high-momentum nucleons in 
nuclear matter, 2:44 
PROTON REACTIONS/INELASTIC SCATTERING 
——— distribution and mass motion in p-nucleus reactions, 
; 1 


PROTON REACTIONS/ISOTOPE PRODUCTION 

Observation of the new nuclides ?”Ne, *'Mg, **Mg, **Al, *°P, 
2:44403 

PROTON REACTIONS/MULTIPLE PRODUCTION 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 

Observation of the production of jets of particles at high 
transverse momentum and comparison with inclusive single- 
particle reactions, 2:44272 

PROTON REACTIONS/PAIR PRODUCTION 

Production of the J/psi and psi’ (3.7) by 225-GeV/c 7*~ and 

proton beams on C and Sn targets, 2:44271 
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PROTON REACTIONS/QUASI-FREE REACTIONS 
(p, d*He) reaction as a quasifree ——— process, 2:44373 
PROTON REACTIONS/SCATTERIN 
Parity violation at 6 GeV/c (Total rood sections), 2:44338 
PROTON REACTIONS/TRANSVERSE MOMENTUM 
Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Measurement of the a for antiproton-proton 
annihilation into charged 7 and K pairs between 1.0 and 2.2 
GeV/c (Differential cross sections, asymmetries), 2:44264 
Search for the formation of new particles in anti pp reactions near 
3 GeV (Upper limits, cross sections), 2:44238 (COO-307 1-188) 
PROTON-ANTIPROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Nucleon-nucleon charge exchange amplitudes (Review, 
= differential cross sections, rho-Az contributions), 
y 
Search for high mass mesons coupled to the anti-N N system (1900 
to 2400 MeV, cross sections, review), 2:44243 
PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization and spin rotation measurements in elastic hadron 
scattering at 39 and 44.5 GeV/c (Scattering amplitudes), 
2:44257 


Search for high mass mesons coupled to the anti-N N system (1900 
to 2400 MeV, cross sections, review), 2:44243 
PROTON-ANTIPROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Search for the formation of new particles in anti pp reactions near 
3 GeV (Upper limits, cross sections), 2:44238 (COO-3071-188) 
PRGTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Lepton pair production and the modified Drell-Yan mechanism in 
high energy unpolarized and polarized pp and antipp collisions, 
2:44318 (ANL-HEP-PR-77-24) 
PROTON-DEUTERON INTERACTIONS/P INVARIANCE 
Tests of parity conservation in p-p and p-d scattering at 15 MeV, 


44337 
PROTON-NEUTRON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Nucleon-nucleon charge exchange amplitudes (Review, 
polarizations, differential cross sections, rho-Az coutributions), 
2:44260 
PROTON-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Phenomenological description of the parton-parton interaction in 
high-transverse-momentum collisions, 2:44332 
PROTON-PROTON INTERACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Inelastic diffraction and charge exchange reactions (3 to 6 GeV/c, 
polarization, scattering amplitude, quark model, SU(3), 
asymmetries, interference), 2:44261 
PROTON-PROTON INTERACTIONS/CORRELATIONS 
Jets in large-psub(T) reactions (</psub(y)/< =500MeV/c; 
2GeV/c < psub(x)<3GeV/C; mechanisms), 2:44241 
PROTON-PROTON INTERACTIONS/DIFFRACTION 
MODELS 
Inelastic diffraction and charge exchange reactions (3 to 6 GeV/c, 
polarization, scattering amplitude, quark model, SU(3), 
asymmetries, interference), 2:44261 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Measurement of the spin correlation parameter in pp elastic 
scattering at 610 MeV, 2:44246 
Measurements and amplitude analysis of small angle pp 
polarization between 398 and 572 MeV (398 to 572 MeV, 
analyzing power), 2:44247 
Measurement of spin correlation parameters in proton-proton 
elastic scattering at 6 GeV/c (Preliminary results), 2:44250 
Measurement of 3-spin proton proton elastic scattering cross 
sections at 6.0 GeV/c (Polarization, P and I invariance, 
transversity and double-flip cross sections), 2:44251 
Measurement of proton-proton elastic scattering in pure initial spin 
states at 11.75 GeV/c (Differential cross sections, asymmetry), 
2:44254 
Measurement of the polarization parameter in pp elastic scattering 
at 24 GeV/c (Preliminary results), 2:44255 
Polarization and spin rotation measurements in elastic hadron 
scattering at 39 and 44.5 GeV/c (Scattering amplitudes), 
2:44257 
Polarization in elastic scattering at high energies, 2:44258 
Polarization in 7* p, 7-p, and pp elastic scattering at 100 GeV/c 
(Experiment in a. 2:44259 
pp scattering-amplitudes measurements and a possible direct- 
channel resonance in pp systems (Polarization, total cross 
sections), 2:44236 (ANL-HEP-CP-77-07) 
Spin dependent effects in proton-proton interactions at 7.9 GeV/c 
(Polarization parameter, asymmetry), 2:44253 
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Transverse spin d lence of pp total cross sections, 2:44249 
PROTON-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 


pp interactions at 6 GeV/c in the 12 foot chamber with polarized 
beam (Asymmetries, mass and angular distributions, Deck 
effect), 2:44262 

PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
A a and the inclusive process Pp yields AX (Mueller- 
egge model, absorption corrections), 2:44322 

Lepton pair production and the modified Drell-Yan mechanism in 
high energy unpolarized anc aaa pp and antipp collisions, 
2:44318 (ANL-HEP-PR-77-24) 

Measurement of asymmetries in inclusive proton-proton scattering 
(6 and 11.8 GeV/c, baryon-exchange models), 2:44263 

Phenomenological description of the parton-parton interaction in 
~ i tcrcreaaaaaaaaas collisions (Total cross sections), 


pp interactions at 6 GeV/c in the 12 foot chamber with polarized 
beam (Asymmetries, mass and angular distributions, Deck 
effect), 2:44262 

Recent high p/sub oa ge data and a parton-free model, 
2:44310 (RLO-2230-T4-168) 

Semi-inclusive 7~ cross sections in the pp interactions up to 300 
GeV/c (Density fuction, energy and charge-multiplicity 
dependence), 2:44280 

Spin dependent effects in proton-proton interactions at 7.9 GeV/c 
(Polarization parameter, asymmetry), 2:44253 

Three and higher order rapidity distributions in pp collisions at 
200 GeV/c (Su ition approximation), 2:44267 

Weak effects in high rpendicular) hadron-hadron collisions 


(Cross sections, asymmetry, weak and strong production 
mechanisms), 2:44301 
PROTON-PROTON INTERACTIONS/LINEAR MOMENTUM 
TRANSFER 


Quark elastic scattering as a source of high-transverse-momentum 
mesons (Cross sections, icle ratios), 2:44311 
PROTON-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Three and higher order rapidity distributions in pp collisions at 
200 GeV/c aoe mp ame approximation), 2:44267 
PROTON-PROTON I RACTIONS/P INVARIANCE 
Parity violation at 6 GeV/c (Total cross sections), 2:44338 
Tests of parity conservation in p-p and p-d scattering at 15 MeV, 
2:44337 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Hadronic production of narrow vector mesons, 2:44304 
PROTON-PROTON INTERACTIONS/PARTICLE RAPIDITY 
Three and higher order rapidity distributions in pp collisions at 
200 GeV/c (Sui ition approximation), 2:44267 
PROTON-PROTON I RACTIONS/SPIN 
Recent developments in the study of spin effects in nucleon- 
nucleon interactions at high energies (Review), 2:44326 
PROTONS/BIOLOGICAL RADIATION EFFECTS 
Potential for heavy particle radiation therapy, 2:44107 (LA-6588- 


MS) 
PROTONS/DEPTH DOSE DISTRIBUTIONS 
Potential for heavy particle radiation therapy, 2:44107 (LA-6588- 
Ss 


M 
PROTONS/ELECTROPRODUCTION 
Longitudinal-transverse separation for inclusive electroproduction 
of pions and protons, 2:44227 
PROTONS/MATRIX ELEMENTS 
New polarized neutrino sum-rules (Cross sections, melosh 
transformation), 2:44302 
PROTONS/POLARIZATION 
Polarization in elastic scattering at high energies, 2:44258 
PROTONS/STRUCTURE FUNCTIONS 
Measurement of the proton structure function from muon 
scattering, 2:44235 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also KAONS 
PIONS 
PSEUDOSCALAR MESONS/FORM FACTORS 
SU(3)/sub E/-invariant form factor for pseudoscalar mesons 
(Strangeness-changing suppression factor), 2:44333 
PSEUDOSCALAR MESONS/PARITY 
Sign of the eee cylinder, 2:44317 
PSEUDOSCALAR M INNS/PARTICLE RADII 
SU(3)/sub E/-invariant form factor for pseudoscalar mesons 
(Strangeness-changing suppression factor), 2:44333 
PSI RESONANCES/PARTI PRODUCTION 
a ee of narrow vector mesons, 2:44304 
PSI RESONANCES/QUARK MODEL 
Spin and mass dependence of models for psi photoproduction, 
2:44294 


PSI-3105 RESONANCES/ANNIHILATION 
Short psion tour (Review), 2:44289 
PSI-3105 RESONANCES/DECAY 
eee spectra from psi (3095) and psi’ (3684) decays, 
New states in the decays of psi(3095) and psi(3684) (Branching 
ratio), 2:44273 
PSI-3105 RESONANCES/INTERACTIONS 
New icles and their possible interaction, 2:44279 
PSI-3105 RESONANCES/PARTICLE PRODUCTION 
Production of the a. and psi’ (3.7) by 225-GeV/c 7*~ and 
a beams on C and Sn targets, 2:442.71 
PSI-3105 RESONANCES/PARTICLE PROPERTIES 
New icles and their ible interaction, 2:44279 
PSI RESONANCES/ANNIHILATION 
Short psion tour (Review), 2:44289 
PSI-3695 RESONANCES/DECAY 
<a spectra from psi (3095) and psi’ (3684) decays, 


New states in the decays of psi(3095) and psi(3684) (Branching 
ratio), 2:44273 
PSI-3695 RESONANCES/INTERACTIONS 
New icles and their possible interaction, 2:44279 
PSI-3695 RESONANCES/PARTICLE PRODUCTION 
Production of the J/psi and psi’ (3.7) by 225-GeV/c w*~ and 
roton beams on C and Sn targets, 2:44271 
PSI-3695 RESONANCES/PARTICLE PROPERTIES 
New icles and their ible interaction, 2:44279 
PUBLIC HEALTH/REGULATIONS 
Review of decision methodologies for evaluating regulatory 
o38) affecting public health and safety, 2:44059 (BNWL- 
PUBLIC UTILITIES/CAPITAL 
Factors affecting the electric power supply: 1980-1985. Executive 
sum and recommendations, 2:43523 
Factors — the electric power supply: 1980-85, 2:43523 
PUBLIC UTILITIES/ENERGY STORAGE 
Impact of TES on energy structures: Working Group D, 2:43440 
PUBLIC UTILITIES/FINANCING 
Financial implications of retrospective premium assessments on 
electric utilities. Technical report, 2:43520 (PB-257657) 
PUBLIC UTILITIES/POWER DEMAND 
Incentives for electric utilities to over-forecast. Final report, 
2:43519 (PB-257495) 
PULSED MHD GENERATORS 
MHD papers from USSR publications. Part I, 2:43530 (ERDA-tr- 


263) 
PULSED MHD GENERATORS/MAGNETOGASDYNAMICS 
Nonsteady interaction of a ae flow behind a strong shock 
wave with a magnetic field, 2:43548 (ERDA-tr-263) 
PULSED MHD GENERATORS/MATHEMATICAL MODELS 
Investigation of the energy characteristics of pulsed MHD 
systems, 2:43533 (ERDA-tr-263) 
PULSED MHD GENERATORS/PERFORMANCE 
Motion of a conducting _— in a variable inductance channel, 
2:43547 (ERDA-tr-263) 
PULSED MHD GENERATORS/PERFORMANCE TESTING 
Explosively driven MHD generator with a superconducting 
magnet system, 2:43534 (ERDA-tr-263) 
PULSED MHD GENERATORS/SUPERCONDUCTING 
MAGNETS 


Explosively driven MHD generator with a superconducting 
magnet system, 2:43534 (ERDA-tr-263) 
Pulsed MHD generator with a superconducting magnet system, 
2:43532 (ERDA-tr-263) 
PULSED MHD GENERATORS/TEST FACILITIES 
Pulsed MHD generator with a superconducting magnet system, 
2:43532 (ERDA-tr-263) 
PUMPED STORAGE POWER PLANTS/CONTROL 
EQUIPMENT 
Control of the flows of water and levels downstream of the pump- 
turbine units at S. Fiorano Pumped Storage Plant, 2:43427 
PUMPED STORAGE POWER PLANTS/DESIGN 
La Coche-S.Te Helene hydroelectric plant (France, Savoy), 


2:43428 
PUMPED STORAGE POWER PLANTS/ELECTRIC MOTORS 
Frequency convertors for starting the motor/generators for foyers 
umped storage power station, 2:43426 
PUMPE STORAGE POWER PLANTS/REGIONAL 
ANALYSIS 
Increasing the hydraulic power capacity in the Federal Republic 
of Germany during the next ten years, 2:42778 


See also TURBOMACHINERY 
PUMPS/SEALS 
End face seals in high pressure water: learning from those failures 
(CANDU type reactors), 2:42987 ; 
Use of finite element deflection analysis in performance 
predictions for end face seals (CANDU type reactors), 2:4298: 





PUMPS/SEISMIC EFFECTS 


PUMPS/SEISMIC EFFECTS 
Seismic analysis of a reactor coolant pump by the response 
spectrum method (PWR), 2:42961 
Seismic response analysis of a reactor coolant pump (PWR), 
2:42959 
PUMPS/WEAR : 
Analysis of working any of the main fast-wearing parts of 
mud pumps, 2:42552 
PUREX PR S/RADIOACTIVE WASTES 
Determination of trace uranium in Purex aqueous waste with 
Arsenazo III, 2:42670 (DP-1458) 
PWR TYPE REACTORS 
See also ANGRA-1 REACTOR 
ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
BEAVER VALLEY-1] REACTOR 
BIBLIS-A REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CONNECTICUT YANKEE REACTOR 
DAVIS BESSE-2 REACTOR 
DAVIS BESSE-3 REACTOR 
LOFT REACTOR 
LOVIISA REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-2 REACTOR 
OBRIGHEIM REACTOR 
OCONEE-I1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PALISADES-1 REACTOR 
RANCHO SECO-] REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
TROJAN REACTOR 
WWER TYPE REACTORS 
PWR TYPE REACTORS/BLOWDOWN 
CEFLASH-4AS: a computer program for the reactor blowdown 
analysis of the small break loss-of-coolant accident, 2:43134 
ee 
Study of the critical flow models used in reactor blowdown 
analysis, 2:43412 
Subcooled decompression analysis of the ROSA and the LOFT 
semiscale blowdown test data with the digital computer code 
DEPCO-MULTI, 2:42953 (JAERI-M-6340 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Computation approach in the assessment of seismic structural 
safety for spherical shells with openings. Analysis of the KWU- 
PWR containment vessel, 2:43377 
PWR TYPE REACTORS/CONTROL ELEMENTS 
Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 
PWR TYPE REACTORS/DEPARTURE NUCLEATE BOILING 
Definition and justification of Exxon Nuclear Company DNB 
correlation for PWR’s, 2:43310 (XN-75-48(NP)) 
PWR TYPE REACTORS/ECCS 
LOFT power ascension series L2. Appendix B to LOFT EOS 
Volume 1. Revision 0, 2:43307 (TID-27594) 
PWR TYPE REACTORS/ECONOMICS 
Nuclear roy siting study. Volume II. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 
PWR TYPE REACTORS/ENVIRONMENT 
Environmental monitoring of nuclear power plants, 2:43198 
PWR TYPE REACTORS/FUEL C ‘ANS. 
Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition, 2:42934 (JAERI-M-6339) 
PWR TYPE REACTORS/FUEL CYCLE 
Problem of plutonium supply for fast reactors by reducing the 
burnup in thermal nuclear power stations, 2:43118 
PWR TYPE REACTORS. ELEMENT FAILURE 
Fuel-clad heat transfer coefficient of a defected fuel rod, 2:42926 
(CEA-CONF-3652) 
PWR TYPE REACTORS/FUEL ELEMENTS 
Irradiation effects test series test IE-1 test results report, 2:42957 
(TREE-NUREG-1046) 
Literature search on Light Water Reactor (LWR) fuel and 
absorber rod fabrication, 1960-1976, 2:42930 (HEDL-TI-76053) 
PWR TYPE REACTORS/GAMMA FUEL SCANNING 
Code for y spectra processing. Means for the data acquisition and 
processing, 2:42927 (CEA-CONF-3661) 
Methods and equipments used in power reactors, 2:42929 (FRNC- 
CONF-168) 
PWR TYPE REACTORS/GASEOUS WASTES 
Zusammensetzung radioaktiver Aerosolgemische in der Fortluft 
von Kernkraftwerken mit Leichtwasserreaktoren - Daten fuer 
— der Strahlenexposition. Weisungsbeschluss 6, 
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PWR TYPE REACTORS/LOSS OF COOLANT 
Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition, 2:42934 (JAERI-M-6339) 
a of the ROSA-II Test Facility, 2:42952 (JAERI-M- 


Experimental program ROSA-II, 2:42954 (JAERI- — 
Fission product beta and gamma energy release. Quarte 
prot 3 oma < — -December 1976, 2:43267 (OR L/ 
onliee progress report on fission product release from LWR 
fuel, October-December 1976, 2:43265 (ORNL/NUREG/TM- 
88) 


Quarterly progress report on blowdown heat transfer rate- 
effects hws ion, October-December 1976, 2:43266 (O (ORNL/ 
NUREG. -92) 

Reflood heat transfer, THERM: a thermal-hydraulic emergency 
reflood model, 2:43242 (CENPD-228) 

Report on ROSA-II test. III. Runs 204, 301, 302, 2:42935 (JAERI- 
M-6512) 

Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models, 2:43311 (XN-76-44(A)) 

Safety of pressurized water reactors. Contribution to non-steady 
processes in the containment in the case of loss-of-coolant 
accidents, 2:43388 

Small break model: calculative methods for the C-E small break 
LOCA evaluation model, 2:43241 (CEND-137(Suppl.1)) 

PWR TYPE REACTORS/MELTDOWN 
German LWR core meltdown program, 2:43272 (SAND-76-9008) 
Li w water reactor safety research program quarterly report, 
-September 1976 (Molten core-concrete interactions), 
243308 (SAND-77-0214) 

Thermohydraulic behaviour and heat transfer in the molten core, 

2:43287 (SAND-76-9008) 
PWR TYPE REACTORS/NOZZLES 

Design — for Piping and Nozzles Program. Quarterly 

ro, rt duly -September 1976, 2:42937 (ORNL/ 
EG/1 
PWR TYPE REACTORS/OPTIMIZATION 

Nuclear oes siting study. Volume II. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43120 
(AD-A-030731) 

PWR TYPE REACTORS/PIPE FITTINGS 

Design criteria for i and Nozzles Program. Quarterly 

—- report, July-September 1976, 2:42937 (ORNL/ 
REG -i07) 
PWR TYPE REACT ORS/PIPES 

Surveillance of evolution of defects in stainless steel iping subject 

to fatigue cycles in temperature, 2:42950 kg ON 185) 
PWR TYPE REACTORS/PRESS 

Effect of pressurized water reactor sche nnny on fatigue crack 
propagation, including hole times, 2:42949 (CONF-770503-2) 

More recent developments for the ultrasonic testing of light water 
reactor pressure vessels, 2:42933 (INIS-mf-3572) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Control of corrosion product movement and deposited activities in 
reactor circuits, 2:42945 (CEA-CONF-3772) 

Experiments with plastic models to determine the strength of main 
coolant pipes for nuclear power stations, 2:42928 (DEU-76-36) 

— temperature filtration of radioactivable corrosion _— in 
CONF 372) circuit of PWR type reactors, 2:42946 (C 


Inspection of the primary circuit of PWR type light water 
reactors, 2:42947 (CEA-CONF-3789) 
PWR TYPE REACTORS/PUMPS 
Seismic analysis of a reactor coolant pump by the response 
spectrum method, 2:42961 
Seismic ype analysis of a reactor coolant 2:42959 
PWR TYPE REACTORS/REACTOR ACCID CCIDENTS 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Seventh neo seh report, April- 
June 1976, 2:43240 (BNL-NUREG 
PWR TYPE REACTORS/REACTOR COMPONENTS 
Significance of the neutron spectrum in determining the radiation 
damage, 2:42944 (AED-Conf-76-556-005) 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Chemical decontamination of chromium-nickel steels in nuclear 
plants (Patent; BWR; PWR), 2:42942 
Monitoring system using sound conducted through solids for 
PWR and BWR system structure and operating experience, 
2:42940 (ORNL-tr-4096) 
PWR TYPE REACTORS/REACTOR CORES 
TORC code: verification and simplified modeling methods, 
2:42948 (CEND-206 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Environmental qualification: instrument transmitter temperature 
transient analysis, 2:43309 (WCAP-8937) 
PWR TYPE REACTORS/REACTOR INTERNALS 
Inference of core barrel motion from neutron noise spectral 
density, 2:42956 (ORNL/NUREG/TM-100) 
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PWR TYPE REACTORS/REACTOR LICENSING 
West German federal re; — and guidelines for light water 
wer reactors, 2:430 
PWR TYPE REACTORS/REACTOR SAFETY 
Definition and justification of Exxon Nuclear Company DNB 
correlation for PWR’s, 2:43310 (XN-75-48(NP)) 
Deformation and inner oxidation of the fuel rod in a loss-of- 
Pi ce = accident condition, 2:42934 (JAERI-M-6339) 
rs: =n of the ROSA-II Test Facility, 2:42952 (JAERI-M- 


Reflood heat transfer, THERM: a thermal-hydraulic emergency 
reflood model, 2:43242 (CENPD-228) 

oa — test. III. Runs 204, 301, 302, 2:42935 (JAERI- 

Review of light-water reactor safety studies. Volume 3 of health 
and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California, 2:43257 (LBL-5286) 

Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models, 2:43311 (XN-76-44(A)) 

Safety of pressurized water reactors. Contribution to non-steady 
processes in the containment in the case of loss-of-coolant 
accidents, 2:43388 

Subcooled decompression analysis of the ROSA and the LOFT 
semiscale blowdown test data with the a computer code 
DEPCO-MULTI, 2:42953 (JAERI-M-6 

PWR TYPE REACTORS/SHIELDS 

Stress analysis and design of the primary shielding wall of a PWR 

plant under combined loads, 2:42958 
PWR TYPE REACTORS/SITE SELECTION 

Nuclear = siting study. Volume I. Final report, Jul 1975-Jun 
1976 (313 MW(t) PWR for power and steam supply), 2:43119 
(AD-A-030730° 

PWR TYPE REACTORS/STEAM LINES 

Environmental qualification: instrument transmitter temperature 
transient analysis, 2:43309 (WCAP-8937) 

YRITE/MINERALOGY 


P 
Patterned carbonate--a diagenetic feature, 2:42536 
PYROLYTIC CARBON/FABRICATION 
Fluidized-bed fabrication of isotrope and gas-tight pyrolytic 
carbon, 2:43766 (CEA-CONF-3779) 
PYROMETERS/CALIBRATION 
Carbon resistors as low temperature sensors in low temperature 
reactor irradiation experiments, 2:43977 
PYROMETERS/PHYSICAL RADIATION EFFECTS 
Carbon resistors as low temperature sensors in low temperature 
reactor irradiation experiments, 2:43977 


Q 


Q RESONANCES/HELICITY 
Helicity conservation in meson diffraction dissociation (Deck 
model), 2:44324 
Q RESONANCES/PARTICLE PROPERTIES 
New results in meson Smepees | (Review), 2:44275 
UANTUM ELECTRODYNAMICS/DISTANCE 


Quantum electrodynamics at short distances (Review, 
divergences, superconducting-type solution, gravitation, 
eh wey principle, electron self-energy, charged-particle 
mode! 
QUANTUM. ELECTRODYNAMICS/EQUATIONS OF 
MOTION 
a reaction in nonrelativistic quantum electro¢ ynamics, 


2:4435 
QUANTUM ELECTRODYNAMICS/HEISENBERG PICTURE 
oe reaction in nonrelativistic quantum electrodynamics, 
744. 
QUANTUM ELECTRODYNAMICS/INFRARED 
DIVERGENCES 
Quantum electrodynamics at short distances (Review, 
divergences, superconducting-type solution, gravitation, 
correspondence principle, electron self-energy, charged-particle 
model), 2:44346 
QUANTUM ELECTRODYNAMICS/ULTRAVIOLET 
DIVERGENCES 
Quantum electrodynamics at short distances (Review, 
divergences, superconducting-type solution, gravitation, 
correspondence principle, electron self-energy, charged-particle 
model), 2:44346 
ANTUM 


RY 
See also LAGRANGIAN FIELD THEORY 
QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/DEEP INELASTIC 
SCATTERING 
Mass corrections in deep-inelastic scattering (Moment sum rules, 
higher-order corrections), 2:44293 


RADIATION PROTECTION/SAFETY STANDARDS 


QUANTUM FIELD THEORY/FIELD EQUATIONS 
New particle solution in aesthetic field theory, 2:44344 
New solutions in aesthetic field theory, 2:44347 
QUANTUM FIELD THEORY/GAUGE INVARIANCE 
Research in theoretical physics. Progress report, September 1, 
1976-March 31, 1977 (Summaries of research activities at John's 
Hopkins University), 2:44343 (COO-3285-32) 
QUA M FIELD THEORY/PARTICLE STRUCTURE 
Magnetic layered structure of elementary particles (Gravitation), 


2:44286 
QUANTUM FIELD THEORY/S MATRIX 
S matrix in constructive quantum field theory, 2:44345 
QUANTUM MECHANICS/TUNNEL EFFECT 
Barrier penetration theory in more than one dimension, 2:44181 
QUARK MODEL/ELECTROPRODUCTION 
“= of the ord parton model with data from electroproduction 
of pions, 
QUAR MODEL/INCLUSIVE INTERACTIONS 
Phenomenological description of the parton-parton interaction in 
high-transverse-momentum collisions, 2:44332 
QUARK MODEL/MUON-PROTON INTERACTIONS 
“nels and momentum distributions of hadrons produced in 
ine a muon-proton scattering (2 to 4.7 GeV, cross sections), 


QUARK’ MODEL/PHOTON- NUCLEON INTERACTIONS 
Spin and mass dependence of models for psi photoproduction 
(Helicity conservation, gluon mass), 2:44 ass 
QUARK MODEL/WEAK INTERACTION: 
Quark model for weak interactions, 344308 
QUARKS/ELASTIC SCATTERING 
Quark elastic scattering as a source of high-transverse-momentum 
mesons (Cross sections, particle ratios), 2:44311 
QUINOLINES/CHEMICAL BONDS 
Hydrogen bonding in asphaltenes and coal. Comprehensive 
progress r 0 , December 1975-Februray 1977 (13 references), 
=. 42382 (COO-0063-4) 


ONE 
See BENZOQUINONES 
QUINONES 
See also BENZOQUINONES 
QUINONES/CHEMICAL REACTIONS 
Benzo[a]pyrenedione/benzol[a]pyrenediol oxidation-reduction 
couples and the generation of reactive reduced molecular 
oxygen (Clostridium kluyveri, bacteriophage T7), 2:44074 


RABBITS/BIOLOGICAL RADIATION EFFECTS 
Cobalt content of rabbit tissues after exposure to x-rays, 2:44131 
(ERDA-tr-266) 
RABBITS/RADIOSENSITIVITY 
Radioprotective effect of extract of intestinal mucosa, 2:44120 
(ERDA-tr-266) 
RADAR/PERFORMANCE 
Model for the refractive-index structure constant at microwave 
frequencies, 2:43908 (SAND-76-0593) 
RADIATION DETECTION 
See also CHARGED PARTICLE DETECTION 
ELECTRON DETECTION 
GAMMA DETECTION 
ION DETECTION 
MUON DETECTION 
NEUTRON DETECTION 
RADIATION DETECTION/DATA ACQUISITION 
ORACL program file for acquisition, storage and analysis of data 
in radiation measurement and in non-destructive measurement 
of nuclear material, 2:42736 (JAERI-M-6499) 
RADIATION DETECTION/DATA PROCESSING 
ORACL program file for acquisition, storage and analysis of data 
in radiation measurement and in non-destructive measurement 
of nuclear material, 2:42736 (JAERI-M-6499) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION PROTECTION 
Radiation protection in the transport of spent fuel elements, 
2:44105 (AED-Conf-76-280-000) 
RADIATION PROTECTION/PERSONNEL 
Radiation protection in the Kernkraftwerk Biblis, 2:42943 (AED- 
Conf-76-280-000) 
RADIATION PROTECTION/SAFETY STANDARDS 
Health and safety impacts of nuclear, geothermal, and fossil- fuel 
electric generation in California. Volume 2. Radiological health 





RADIATION SAFETY 


and related standards for nuclear power plants, 2:43256 (LBL- 
5285 


RADIATION SAFETY 
See RADIATION PROTECTION 
RADICALS/BIOLOGICAL RADIATION EFFECTS 

Free radicals in tissues of white rats exposed to x-rays and fast 
neutrons following preadaptation to hypoxia and hyperoxia, 
2:44127 (ERDA-tr-266) 

RADICALS/OXIDATION 

Free radicals in tissues of white rats exposed to x-rays and fast 
neutrons following preadaptation to hypoxia and hyperoxia, 
2:44127 (ERDA-tr-266) 

RADIOACTIVE AEROSOLS/FILTRATION 

Enhanced filtration: progress report, July-September 1976 
(Electrostatic orefilt Iters to aid HEPA filters), 2:43851 (UCID- 
16949-76-3) 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 

Radioactive effluents from nuclear power plants - waste air -, 
2:43206 

Radioactive wastes from nuclear power plants - waste water -, 
2:43207 

RADIOACTIVE EFFLUENTS/DOSE LIMITS 

Publication of recommendations made by the Radiation Protection 
Commission. Recommendation on the elaboration of 
radioecological expertises, 2:43086 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

United States Energy Research and Development Administration, 
Puducah Gaseous Diffusion Plant. Environmental monitoring report, 
calendar year 1976, 2:44015 (Y/UB-7) 

Environmental surveillance at Hanford for CY-1976, 2:44054 
(BNWL-2142) 

Risk-benefit analysis and public policy: a bibliography, 2:44060 
(BNL-22285) 

RADIOACTIVE EFFLUENTS/RECOMMENDATIONS 

Publication of recommendations of the Str hutzkc ission 
Application of an empirical formula for the release of 
radioactive substances in the exhaust air via different emission 
paths of a nuclear facility, 2:43085 

RADIOACTIVE EFFLUENTS/REGULATIONS 

Publication of recommendation made by the Radiation Protection 
Commission. Detection of critical exposure paths in connection 
with the discharge of radioactive substances by users of 
isotopes, 2:43087 

RADIOACTIVE MATERIALS/ACCIDENTS 

Concept and measures relating to transport accidents and fire 

when radioactivity is involved, 2:42679 (AED-Conf-76-280-000) 
RADIOACTIVE MATERIALS/MARITIME LAWS 

Rules specific to nuclear incidence occurring in installations or 

during transport of nuclear substances, 2:42742 (INIS-mf-3533) 
RADIOACTIVE MATERIALS/TRANSPORT 

Carriage of nuclear fuels and other radioactive substances by air, 
2:42678 (AED-Conf-76-280-000) 

Concept and measures relating to transport accidents and fire 
when radioactivity is involved, 2:42679 (AED-Conf-76-280-000) 

RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 

Carriage of nuclear fuels and other radioactive substances by air, 
2:42678 (AED-Conf-76-280-000) 

Experience and consequences from the view of the authorities 
with regard to the transport of radioactive substances, 2:42680 
(AED-Conf-76-280-000) 

Rules specific to nuclear incidence occurring in installations or 
during transport of nuclear substances, 2:42742 (INIS-mf-3533) 

Safety of transport, 2:42740 (INIS-mf-3529) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 

Evaluation of the increasing of radioactive wastes production at 
the Instituto de Energia Atomica, Brazil, 2:43218 (IEA-421) 

Radioactive wastes from nuclear power plants - solid wastes -, 
2:42688 

Use of asphalt emulsion selants to contain radon and radium in 
uranium tailings, 2:42709 (BNWL-2190) 

RADIOACTIVE WASTE DISPOSAL/FEASIBILITY STUDIES 

Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 

RADIOACTIVE WASTE DISPOSAL/LEACHING 

Safety evaluation of the radioactive waste-cement composites, 3. 

yy of the geometry on the leachability, 2:42714 (JAERI-M- 
) 





Safety evaluation of the radioactive waste-cement composites, 2. 
Leaching of ®Co from the solidified cement composites, 
2:42711 (JAERI-M-6361) 
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RADIOACTIVE WASTE DISPOSAL/LIQUID WASTES 

Considerations affecting deep-well disposal of tritium-bearing low- 
level aqueous waste from nuclear fuel reprocessing plants, 
2:42707 (ANL-76-76) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Behavior of candidate canister materials in deep ocean 
environments, 2:42717 (SAND-77-0243) 

Hydraulic pressure-resis.ance test with monolithic cement solids 
of practical size for the sea disposal, 2:42712 (JAERI-M-6364) 

RADIOACT IVE WASTE DISPOSAL/MATERIALS TESTING 
Hydraulic pressure-resistance test with monolithic cement solids 
of practical size for the sea disposal, 2:42712 (JAERI-M-6364) 
RADIOACTIVE WASTE DISPOSAL/RADIATION HAZARDS 
Risk assessment of high level radioactive waste disposal, 2:42724 
RADIOACTIVE WASTE DISPOSAL/RADIATION 

MONITORING 

Cleanup of radioactive mud spill U20aa postshot drilling site NTS, 
2:42718 (UCID-17423 

RADIOACTIVE WASTE DISPOSAL/SAFETY 

Safety evaluation of the radioactive waste-cement composites, 3. 
Effect of the geometry on the leachability, 2:42714 (JAERI-M- 
6457) 

Safety evaluation of the radioactive waste-cement composites, 2. 
Leaching of ®°Co from the solidified cement composites, 
2:42711 (JAERI-M-6361) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Preliminary study of the present and possible future oil and gas 
development of areas immediately surrounding the interior salt 
domes upper Gulf Coast Salt Dome Basins of east Texas, north 
Louisiana, and Mississippi, 2:42527 (ORNL/Sub-75/87988) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Rock types, also geologic and hydrologic settings, favorable to 
deep placement of high-level radioactive wastes, 2:42699 (Y/ 
OWI/SUB-3745/4) 

Uranium waste researchers consider alternate means of tailing 
disposal, 2:42727 

RADIOACTIVE WASTE FACILITIES/OPERATION 

Development of storage techniques for radioactive wastes and of 
the radiation exposure of the personnel in the experimental plant 
Asse, 2:42691 (AED-Conf-76-280-000) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Assessment of solid low-level radioactive waste management (At 
Y-12 Plant), 2:42686 (Y/DD-238) 

Taking over and conditioning low-level radioactive wastes. 
Experience gained in the operation of the Landessammelstelle 
North Rhine-Westphalia, 2:42682 (AED-Conf-76-280-000) 

RADIOACTIVE WASTE MANAGEMENT/SIMULATION 

Research and development decision model incorporating utility 

theory and measurement of social values, 2:42689 
RADIOACTIVE WASTE PROCESSING 

Design considerations for partial neutralization acid injection, 
2:42693 (ARH-SA-282) 

Establishment of a central Austrian collection, treatment and 
intermediate storage site for radioactive waste, 2:42725 

Processing of radioactive wastes, 2:42703 

RADIOACTIVE WASTE PROCESSING/EVALUATION 

Process alternatives for HTGR fuel reprocessing wastes: an 

engineering evaluation, 2:42698 (ORNL/TM-5823) 
RADIOACTIVE WASTE PROCESSING/FILTRATION 

Experimental determination of the efficiency of filtering 
equi ment for radioactive waste water treatment, 2:42695 (CS- 
INIS-1) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000) 

Method to treat mixtures of air and rare gases, at least partly 
radioactive (Patent), 2:42687 

Test performance of a cryogenic distillation system for BWR 
gaseous radwaste treatment, 2:42705 

Treatment and separation of radioactive fission products tritium, 
rare gases and iodine in nuclear fuel reprocessing plants, 2:42674 
(GERHTR-158) 

RADIOACTIVE WASTE PROCESSING/INCINERATORS 

Development of an incinerator using ceramic filters for low level 
radioactive solid waste treatment, 2:42696 (JAERI-1244) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Bituminization of low- and medium-level radioactive wastes, 
2:42694 (CEA-CONF-3668) 

Contribution to the problem of solidifying liquid radioactive 
wastes, 2:42692 (AED-Conf-76-280-000) 

Embedding radioactive ion exchange resins in bitumen, 2:42702 

Improvements in or relating to the preparation for storage of 

ission products (Patent), 2:42704 
— — in the bituminization of radioactive waste, 
; 1 
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RADIOACTIVE WASTE PROCESSING/SOLVENT 
EXTRACTION 
Problems raised by the presence of transuranium elements in 
nuclear fuel reprocessing wastes, 2:42700 
RADIOACTIVE WASTE STORAGE 
Establishment of a central Austrian collection, treatment and 
intermediate storage site for radioactive waste, 2:42725 
High level waste canister emplacement and retrieval concepts 
study, 2:42719 (Y/OWI/SUB-76/ 16509) 
Tritium storage development. Progress report No. 9, July- 
September 1976, 2:42708 (BNL-50625) 
RADIOACTIVE WASTE STORAGE/DRILLING EQUIPMENT 
Analysis of the custom design/fabrication/testing requirements for 
a large-hole drilling machine for use in an any oy 
radioactive waste repository, 2:42721 (Y/OWI/SUB-4269/21) 
RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 
Hypothetical prototype sites of repositories for radioactive wastes: 
flood basalt, 2:42720 (Y/OWI/SUB-3745/6) 
RADIOACTIVE WASTE STORAGE/LEAKS 
Windscale leak, 2:42729 
RADIOACTIVE WASTE STORAGE/REVIEWS 
Interim storage and final disposal of nuclear wastes in France, 
42726 


RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 

Design aspects of the Alpha Repository. V. Suite selection and 
cost analysis of excavation/hauling systems, 2:42684 (ORNL/ 
Sub-4269/12) 

Development of storage techniques for radioactive wastes and of 
the radiation exposure of the personnel in the experimental plant 
Asse, 2:42691 (AED-Conf-76-280-000) 

RADIOACTIVE WASTE STORAGE/SITE SELECTION 

Wrapping up the nuclear fuel cycle. II. A permanent home for 
nuclear waste, 2:42728 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

1975 radioactive waste tank inspection program, 2:42710 (DPSPU- 
77-11-6) 

Feasibility of sealing boreholes with compacted natural earthen 
material (Volume I, II, and III), 2:42716 (ORNL/SUB-3960/2) 

Wrapping up the nuclear fuel cycle. II. A permanent home for 
nuclear waste, 2:42728 

RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/ABSORPTION SPECTROSCOPY 

Determination of trace uranium in Purex aqueous waste with 

Arsenazo III, 2:42670 (DP-1458) 
RADIOACTIVE WASTES/CLASSIFICATION 

Final report on the classification of radioactive wastes, 2:42685 
(UCRL-13706) 

RADIOACTIVE WASTES/RADIOCHEMICAL ANALYSIS 

Rapid and selective separation of tritium with a view to its 
— in radioactive liquid wastes, 2:43791 (COGEMA- 
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RADIOACTIVE WASTES/STORAGE 
Study of mined storage caverns, 2:43856 (ORNL/Sub-75/64509) 
RADIOACTIVE WASTES/WASTE PROCESSING 
Remote maintenance development, July 1975-July 1976 (For New 
Waste Calcination Facility), 2:43852 (ICP-1113) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Radiobiology, 2:44110 ers 
RADIOCARBON DATIN 
See CARBON 14 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPES/CHEMICAL ANALYSIS 
Construction and testing of a vaporization calorimeter for assay of 
radioisotopic samples, 2:43978 (SAND-77-0105) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOWAVE RADIATION/USES 
Mapping underground structure with radiowaves, 2:43920 
(UCRL-52000-77-1) 
RADIUM 226/RADIOACTIVE WASTE DISPOSAL 
Use of asphalt emulsion selants to contain radon and radium in 
uranium tailings, 2:42709 (BNWL-2190) 
RADON/RADIOACTIVE WASTE DISPOSAL 
Use of asphalt emulsion selants to contain radon and radium in 
uranium tailings, 2:42709 (BNWL-2190) 
RADON 222/RADIATION MONITORING 
Variations in radon-222 in soil and ground water at the Nevada 
Test Site, 2:44034 (LBL-5905) 
RAFT RIVER VALLEY/GEOTHERMAL WELLS 
Two-dimensional simulation of the Raft River geothermal 
reservoir and wells, 2:42837 (TREE-1085) 


REACTOR ACCIDENTS/HEAT TRANSFER 


RAFT RIVER VALLEY/HOT-WATER SYSTEMS 
Two-dimensional simulation of the Raft River geothermal 
reservoir and wells, 2:42837 (TREE-1085) 
RAIN WATER/CHEMICAL ANALYSIS 
Walker Branch Watershed element cycling studies: collection and 
analysis of wetfall for trace elements and sulfate, 2:43998 
(CONF-770209-6) 
RAIN WATER/RADIATION MONITORING 
West Valley Reprocessing Plant. Environmental report No. 21, 
July-December 1976, 2:42730 (DOCKET-50201-179) 
RAMAN EFFECT 
Coherent anti-Stokes Raman spectroscopy (Introductory review), 
2:44200 (SAND-77-8229) 
RANCHO SECO-1 REACTOR/REACTOR OPERATION 
Annual report for 1976, 2:43058 (DOCKET-50312-450) 
RANKINE CYCLE ENGINES/FUEL INJECTION SYSTEMS 
Equipment for feeding thermal generators with fuel (Patent), 
2:43919 
RAPSODIE REACTOR/REACTOR VESSELS 
In-service inspection of Rapsodie safety containment, 2:42999 
(CEA-CONF-3791) 
RARE EARTH COMPOUNDS/EXCITONS 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTH COMPOUNDS/IMPURITIES 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTH COMPOUNDS/LINE BROADENING 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTH COMPOUNDS/PHASE TRANSFORMATIONS 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
NEODYMIUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 
RARE EARTHS/ELECTRONIC STRUCTURE 
Magnetic form factors of rare earth ions, 2:44183 (IS-T-729) 
RARE EARTHS/EXCITONS 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTHS/IMPURITIES 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTHS/LINE BROADENING 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE EARTHS/PHASE TRANSFORMATIONS 
Valence-change transitions in rare-earth compounds, 2:43687 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 


XENON 
RARE GASES/SEPARATION PROCESSES 

Treatment and separation of radioactive fission products tritium, 
rare gases and iodine in nuclear fuel reprocessing plants, 2:42674 
(GERHTR-158) 

RATS/RADIATION SYNDROME 
Some parameters of oxygen metabolism in irradiated rat tissues at 
high altitudes, 2:44122 (ERDA-tr-266) 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 

GCR safety program. Quarterly progress report for the period 
ending December 31, 1976, 2:43250 (GA-A-14245) 

Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
conceptual design (Japan), 2:43255 (JAERI-M-6400) 

REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 

Proceedings of second Post-Accident Heat Removal "information 

exchange”, 2:43271 (SAND-76-9008) 
REACTOR ACCIDENTS/HEAT TRANSFER 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Seventh quarterly progress report, April- 
June 1976 (BWR; PWR), 2:43240 (BNL-NUREG-50618) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, July 1-September 30, 1976, 2:43239 
(BNL-NUREG-50607) 
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REACTOR ACCIDENTS/HYDRAULICS 
Development of a computer code for et hydraulics of 
reactors (THOR). Seventh quarterly ress report, April- 
June 1976 (BWR; PWR), 2:43240 (BNL-NUREG-50618) 
SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly — a July 1-September 30, 1976, 2:43239 
(BNL-NUREG-5060 
REACTOR ACCIDENTS/PROBABILITY 
Acceptable risk in reactor safety studies, 2:43314 
Decision theory eo to rare events, 2:44695 (NR-tr-003) 
Integrated approach to the probabilistic assessments of aircraft 
pee and structural mode of damages to nuclear power plants, 
2:43324 
Rare event techniques applied in the Rasmussen study, 2:44673 
(LA-6758-C) 
REACTOR ACCIDENTS/RESEARCH PROGRAMS 
HTGER accident initiation and progression analysis status report. 
Volume VIII. Responses to comments on AIPA status report, 
2:43249 (GA-A-13617) 
REACTOR ACCIDENTS/SIMULATION 
Processing of measured values at the PSS test stand of GKSS, 
2:43252 (GKSS-76/E/40) 
REACTOR COMMISSIONING 
Erection and commissioning of technical plants - process phases, 
risks, losses, 2:43841 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
igh temperature structural design technology: application. 
uarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976 
(Time-dependent inelastic behavior of LMFBR structures and 
materials), 2:43028 (WARD-SD-3045-1) 
REACTOR COMPONENTS/CLEANING 
Sodium removal processes, 2:43075 |: 
REACTOR COMPONENTS/DESIGN 
High-tem — structural design program semiannual progress 
repo oe or ie ending June 30, 1976 (LMFBR), 2:43016 
(ORNL-523 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
Sensitivity analyses of a seismic res; — event tree model of a 
nuclear plant safety system, 2:4332 
REACTOR COMPONENTS/HEAT TRANSFER 
UNCLE finite element scheme, 2:43161 
REACTOR COMPONENTS/PHYSICAL RADIATION 
EFFECTS 


Significance of the neutron spectrum in determining the radiation 
damage (PWR; LMFBR), 2:42944 (AED-Conf-76-556-005) 
REACTOR COMPONENTS/RELIABILITY 
Nuclear power plant system environmental design and decision 
methodology, 2:43380 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Development and use of seismic instructure reponse spectra in 
nuclear plants, 2:43399 
Development and use of seismic instructure response spectra in 
nuclear plants, 2:43371 
Discussion of co 7s and resonance effects for integrated 
systems, 2:4334 
Seismic review of existing nuclear power plants, 2:43379 
REACTOR COMPONENTS/STRAINS 
Automatic processing of strain-gage measurements on a portable 
computer for cyclic elastoplastic tests, 2:43165 
REACTOR COMPONENTS/STRESS ANALYSIS 
Computational performance of nonlinear structural analysis by the 
finite element method, 2:43174 
Computer analysis of multicircuit shells of revolution by the field 
method, 2:43159 
Development and use of a piece-wise continuous finite element for 
plate and shell analysis, 2:43163 
Elastic-plastic analysis using an efficient formulation of the finite 
element method, 2:43158 
Elastic-plastic and creep analyses by assumed stress finite 
elements, 2:43167 
EURDYN, finite element codes for dynamic analysis of large- 
displacement, small-strain problems with material non- 
linearities, 2:43160 
Evaluation of time integration methods for transient response 
analysis of nonlinear structures, 2:43166 
Finite element program systems designed for structural software 
sharing, 2:43170 
Finite element analysis for thin shells based on direct solution of 
shell equations, 2:43171 
Implementation of advanced finite element technology in 
structural analysis computer codes, 2:43164 
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aw of solution of the elastic-plastic thermal stress problem, 
2:43157 


Reduced finite element systems in dynamics which retain full rate 
of convergence, 2:43162 
Second generation finite element computer program for stress 
analysis, 2:43173 
Transient dynamic and inelastic analysis of shells of revolution: a 
survey of programs, 2:43172 
bie» ular plate bending finite elements for the dynamic response 
: }- aan plates including shear and rotatory inertia effects, 
UNCLE finite element scheme, 2:43161 
REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 
Uncertainties and reliability theories for reactor safety, 2:43375 
REACTOR COMPONENTS/WELDED JOINTS 
State of stress of cylindrical shells with shifted butt ends at the 
welded joint, 2:43181 
Welding stress or gel —_ en finite elements, 2:43168 
REACTOR CONTROL 
See CONTROL ELEMEN TS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor. 7 
——, latch trigger for inherent shutdown assembly (Patent), 


REACTOR CONTROL SYSTEMS/MULTIPLEXERS 
Study of remote multiplexing for power plant applications. Final 
report. Volume II. Documentation pod classifi cation of signal 
and a eee 202 2:43187 (EPRI-NP-254(Vol.2)) 
REACTOR 
See REACTOR KINE TICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/COLD TRAPS 
Status report of cold traps in O-arai Engineering Center, P.N.C., 
2:43025 (PNC-N-941-75-70) 
REACTOR COOLING SYSTEMS/DECONTAMINATION 
Chemical decontamination of chromium-nickel steels in nuclear 
plants (Patent; BWR; PWR), 2:42942 
Techniques to reduce radiation fields (CANDU type reactors), 


2:429 
REACTOR COOLING SYSTEMS/HYDROGEN METERS 
Hydrogen monitoring in sodium loops using the carrier gas 
technique, 2:43049 
REACTOR COOLING SYSTEMS/LOOSE PARTS 
MONITORING 
Monitoring system using sound conducted through solids for 
R and BWR system structure and operating experience, 
2:42940 (ORNL-tr-4096) 
Monitoring system using sound conducted through solids for 
detection and location of loose parts, 2:42941 (ORNL-tr-4200) 
REACTOR COOLING SYSTEMS/MATHEMATICAL MODELS 
Transient heat releases from offshore nuclear plants, 2:42963 
REACTOR COOLING SYSTEMS/PERFORMANCE 
Prediction of thermal-hydraulic performance of gas-cooled fast 
breeder reactors. Final report, 2:43007 (EPRI-NP-156) 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 


Distribution and behavior of tritium in the Coolant-Salt 
Technology Facility (Tritium trapping using sodium 
fluoroborate), 2:43021 (ORNL/TM-5759) 

REACTOR COOLING SYSTEMS/WATER CHEMISTRY 

— to reduce radiation fields (CANDU type reactors), 

4 


REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 
Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976 
(LMFBR), 2:43234 (ANL-76-100) 
LMFBR fuel analysis. Task B. Post-accident heat removal. Final 
om. July 1, 1975-September 30, 1976, 2:43262 (NUREG- 
Studies on heat removal and bed leveling of induction-heated 
materials simulating fuel debris, 2:43281 (SAND-76-9008) 
REACTOR CORE DISRUPTION/CRITICALITY 
Parameters influencing recriticality in post CDA circumstances, 
2:43280 (SAND-76-9008 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Dryout heat fluxes in volumetrically heated particulate beds, 
2: 43282 (SAND-76-9008) 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 
Analysis of LMFBR primary system response to an HCDA using 
a Eulerian computer code, 2:43391 
TWEXCO: a computer programme for two-dimensional analysis 
of the explosive stage of fast reactor accidents. Analysis of fast 
reactor nuclear power plant safety oriented to BN-600, 2:43247 
(CS-INIS-7) 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Structural response of fast breeder reactors to hypothetical core 
disruptive accidents, 2:43392 
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TWEXCO: a computer programme for two-dimensional analysis 
of the explosive stage of fast reactor accidents. Analysis of fast 
reactor nuclear power plant safety oriented to BN-600, 2:43247 
(CS-INIS-7) 

REACTOR CORE DISRUPTION/REACTIVITY INSERTIONS 

LMFBR safety and core systems programs. Progress report, 
October-December 1976 (Fuel failure mockup facility; thermal- 
hydraulic out-of-reactor safety facility), 2:43269 (ORNL/TM- 


5785) 
REACTOR CORE DISRUPTION/SIMULATION 

Structural shock tests of prototype FBR ‘MONJU’ scale models, 
2:43397 

REACTOR CORE RESTRAINTS 

CORTAC: a core restraint transient analysis code: user’s manual 

(LMFBR), 2:43010 (GEAP-14115) 
REACTOR CORES/DESIGN 

Advanced oxide fuel systems design and trade-off studies, 2:43012 
(GEAP-14128) 

High-temperature structural design program semiannual progress 
report for period ending June 30, 1976 (LMFBR), 2:43016 
(ORNL-5235) 

Reactor and method of operation (Patent), 2:43046 

REACTOR CORES/GAMMA RADIOGRAPHY 

Radiometric control of the position of blind holes axes in graphite 
blocks of high temperature reactors, 2:42964 (CEA-CONF- 
379 


2 
REACTOR CORES/HEAT TRANSFER 
CORTAC: a core restraint transient analysis code: user’s manual 
(LMFBR), 2:43010 (GEAP-14115) 
TORC code: verification and simplified modeling methods 
(PWR), 2:42948 (CEND-206) 
REACTOR CORES/HYDRAULICS 
CORTAC: a core restraint transient analysis code: user’s manual 
(LMFBR), 2:43010 (GEAP-14115) 
REACTOR CORES/LIQUID FLOW 
TORC code: verification and simplified modeling methods 
(PWR), 2:42948 (CEND-206) 
REACTOR CORES/MELTDOWN 
First results of out-of-pile experiments concerning cooling 
phenomena of molten layers with internal heat sources, . 43277 
(SAND-76-9008 
Natural convection heat transfer in internally heated fluid layers: 
PAHR applications, 2:43288 (SAND-76-9008) 
Simulation of boiling pools with internal heat sources by gas 
injection, 2:43286 (SAND-76-9008) 
Thermal convection experiments with internal heating, 2:43285 
(SAND-76-9008) 
Transient freezing of liquids in tube flow, 2:43290 (SAND-76- 


9008) 
REACTOR CORES/SEISMIC EFFECTS 

Nonlinear seismic response of a series of interacting fuel columns 
consisting of stacked elements (HTGR), 2:43339 

Seismic response analysis for block-type fuel HTGR core, 2:43332 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also LOOSE PARTS MONITORING 
REACTOR INSTRUMENTATION/ACOUSTIC MONITORING 

Some current problems of signal analysis in noise diagnostics for 

early detection of malfunctions, 2:43183 
REACTOR INSTRUMENTATION /FISSION CHAMBERS 

ORNL fission counter FC-3 quality assurance report. Vol. 1. 
Fission counter development (LMFBR), 2:43019 (ORNL/TM- 
5725(Vol.1)) 

ORNL fission counter FC-3 quality assurance report. Vol. 2. 
Fission counter specifications and assembly/testing procedures 
(LMFBR), 2:43020 (ORNL/TM-5726) 

REACTOR INSTRUMENTATION/PERFORMANCE 

Environmental qualification: instrument transmitter temperature 
transient analysis (PWR), 2:43309 (WCAP-8937) 

Experience with pO-meter operation in inactive sodium loop 
(LMFBR), 2:43004 (CS-INIS-8) 

Some current problems of signal analysis in noise diagnostics for 
early detection of malfunctions, 2:43183 

REACTOR INSTRUMENTATION/THERMOCOUPLES 

Thermocouple evaluation model and evaluation of chromel-alumel 
thermocouples for High-Temperature Gas-Cooled Reactor 
applications, 2:42973 (LA-NUREG-6768-MS) 

REACTOR INTERNALS/MECHANICAL VIBRATIONS 

Inference of core barrel motion from neutron noise spectral 
density (PWR), 2:42956 (ORNL/NUREG/TM-100) 

REACTOR INTERNALS/SEISMIC EFFECTS 

Aseismic design of structures with nuclear reactors. Method of 

earthquake response analysis for reactor internals, 2:43373 


REACTOR SAFETY 


REACTOR KINETICS 
Line estimation of the reactivity and source of a nuclear reactor 
using extended Kalman filtering technique, 2:43133 (CEA-R- 


4803 
REACTOR KINETICS/DATA COMPILATION 
Compilation of sensitivity profiles for several CSEWG fast reactor 
benchmarks, 2:43017 (ORNL--5262) 
REACTOR KINETICS/INELASTIC SCATTERING 
Inelastic scattering angle-energy correlation and its effect on the 
critical parameters of fast assemblies, 2:43008 (EURFNR-1398) 
REACTOR KINETICS/MATHEMATICAL MODELS 
Real-time mathematical modeling of systems of equations of 
reactor kinetics on a digital computer, 2:43143 
REACTOR KINETICS/NONLINEAR PROBLEMS 
Sensitivity theory for general non-linear algebraic equations with 
constraints, 2:43023 (ORNL/TM-5815) 
REACTOR KINETICS/THREE-DIMENSIONAL 
CALCULATIONS 
User's Re Re to the MARC and PN computer codes, 2:43139 
Report-2911(R)) 
REACT OR KINETICS/VOLTERRA INTEGRAL EQUATIONS 
Direct method for numerical solution of a class of nonlinear 
Volterra integro-differential equations and its application to the 
os fission and fusion reactor kinetics, 2:43137 (JAERI-M- 
REACTOR KINETICS EQUATIONS/PERTURBATION 
THEORY 
GURNET-2: Perturbation theory code in one-dimensional 
diffusion approximation, 2:43138 (JAERI-M-6491) 
REACTOR LATTICES/NEUTRON TRANSPORT 
Current trends in methods for neutron diffusion calculations, 
2:43135 (CONF-770304-12) 
REACTOR LICENSING 
Licensing procedure in France, 2:43069 (INIS-mf-3526) 
Licensing procedure, 2:43078 
Mitarbeit von Vertretern der Technischen Ueberwachungsvereine 
und des Instituts fuer Reaktorsicherheit in regelgebenden 
Gremien. Weisungsbeschluss 3, 2:43080 
— practices - United States example, 2:43068 (INIS-mf- 


REACTOR LICENSING/REGULATIONS 
Technical regulations in France, 2:43070 (INIS-mf-3527) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
High temperature structural design technology: application. 
uarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976 
(Time-dependent inelastic behavior of LMFBR structures and 
materials), 2:43028 (WARD-SD-3045-1) 
Sodium interactions with reactor materials, 2:43299 (SAND-76- 
9008 


REACTOR MATERIALS/CREEP 

Creep-fatigue damage under multiaxial conditions (LMFBR), 
2:43026 (SAND-76-0720) 

Design, operation, and initial results from capsule OC-1, the first 
of a series of graphite creep irradiation experiments (HTGR), 
2:42977 (ORNL/TM-5798) 

REACTOR MATERIALS/FATIGUE 

Creep-fatigue damage under multiaxial conditions (LMFBR), 
2:43026 (SAND-76-0720) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Design, operation, and initial results from capsule OC-1, the first 
of a series of graphite creep irradiation experiments (HTGR), 
2:42977 (ORNL/TM-5798) 

REACTOR OPERATION 

Surry Power Station, Units 1 and 2. Annual operating report for 
1976: section 1A, 2:43052 (DOCKET-50280-779) 

Surry Power Station, Units 1 and 2. Annual operating report for 
1976: section 1B, 2:43053 (DOCKET-50280-780) 

Surry Power Station, Units 1 and 2. Annual operating report for 
1976, section 2: core performance and startup physics test 

rts, 2:43054 (DOCKET-50280-781) 
REA IR PROTECTION SYSTEMS/MEETINGS 

Proceedings of the IAEA/NPPCI specialists’ meeting on use of 
computers for protection systems and automatic control, 
2:43188 (MRR-160) 

REACTOR PROTECTION SYSTEMS/MONITORING 

Monitoring circuit for reactor safety systems (Patent), 2:43411 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also DECISION TREE ANALYSIS 

REACTOR SAFETY EXPERIMENTS 

Application of reliability analysis for safety estimation of nuclear 
power stations, 2:43414 

Definition and justification of Exxon Nuclear Company DNB 
correlation for PWR’s, 2:43310 (XN-75-48(NP)) 





REACTOR SAFETY/DECISION TREE ANALYSIS 


Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition (PWR and BWR), 2:42934 (JAERI- 
M-6339) 

Description of the ROSA-II Test Facility (PWR), 2:42952 


(JAERI-M-6247) 

Investigation of the possibility of a calculative reactor safety 
estimation in the licence procedure for nuclear reactors, 2:43312 
(ZfK-302) 

New information on fast reactor safety, 2:43246 (CS-INIS-6) 

Nuclear safety in France, 2:43384 

Reflood neat transfer, THERM: a thermal-hydraulic emergency 
reflood model (PWR and BWR), 2:43242 (CENPD-228) 

Report on ROSA-II test. III. Runs 204, 301, 302 (PWR and 
BWR), 2:42935 (JAERI-M-6512) 

Review of light-water reactor safety studies. Volume 3 of health 
and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California, 2:43257 (LBL-5286) 

Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models (PWR), 2:43311 (XN-76-44(A)) 

Safety analysis of the experimental multi-purpose high- 
temperature gas-cooled reactor. Analysis of plant bahavior in 
normal operation and accidents, based on the preliminary 
conceptual design (Japan), 2:43255 (JAERI-M-6400) 

Safety aspects of the construction of boiling water reactors, 
2:43415 

Safety philosophy and concepts for large liquid metal breeder 
reactor power plants, 2:43317 

Subcooled decompression analysis of the ROSA and the LOFT 
semiscale blowdown test data with the digital computer code 
DEPCO-MULTI (PWR), 2:42953 (JAERI-M-6340) 

TWEXCO: a computer programme for two-dimensional analysis 
of the explosive stage of fast reactor accidents. Analysis of fast 
reactor nuclear power plant safety oriented to BN-600, 2:43247 
(CS-INIS-7) 

Uncertainties and reliability theories for reactor safety, 2:43375 

REACTOR SAFETY/DECISION TREE ANALYSIS 

Acceptable risk in reactor safety studies, 2:43314 

REACTOR SAFETY/RESEARCH PROGRAMS 

Fast reactor safety technical progress report, July, August, 
September, 1976 (LMFBR), 2:43253 (HEDL-TME-76-57) 

GCR safety program. Quarterly progress report for the period 
ending December 31, 1976, 2:43250 (GA-A-14245) 

Ispra: the way ahead, 2:43418 

Physics of reactor safety. Quarterly report, July-September 1976 
(LMFBR), 2:43235 (ANL-77-9) 

Reactor safety research for Austria, 2:43413 

REACTOR SAFETY/TEST FACILITIES 

LMFBR safety testing needs and the conceptual design of a new 

safety research experiment facility, 2:43396 
REACTOR SAFETY EXPERIMENTS 
See also ECCS 

Description of the ROSA-II Test Facility (PWR), 2:42952 
(JAERI-M-6247) 

— program ROSA-II (PWR), 2:42954 (JAERI-M- 


REACTOR SHUTDOWN 
See also SCRAM 
REACTOR SHUTDOWN/SEISMIC EFFECTS 
Safe shutdown earthquake loading: deterministic and probabilistic 
evaluations, 2:43367 
REACTOR SIMULATORS 
Simulator of demonstration of nuclear power plant operation, 
2:42918 (CEA-CONF-3775) 
REACTOR SITES/GROUND MOTION 
Vertical design response spectra for rock sites, 2:43353 
REACTOR SITES/SEISMOLOGY 
Probabilistic determination of seismic design criteria, 2:43360 
ae of seismic microzoning in areas of nuclear power plants, 
Rational determination of the operational basis earthquake and its 
impact on overall safety and cost of nuclear facilities, 2:43204 
REACTOR START-UP/REACTIVITY 
Line estimation of the reactivity and source of a nuclear reactor 
pm | extended Kalman filtering technique, 2:43133 (CEA-R- 
REACTOR VESSELS/CORROSION 
Interaction of sodium with various concretes, with limited access, 
at 400 to 600°C (LMFBR), 2:42993 (AERE-R-6708) 
REACTOR VESSELS/IMPACT SHOCK 
Calculation of nuclear containment vessel response to impact 
using the PISCES code, 2:43349 
REACTOR VESSELS/LOOSE PARTS MONITORING 
Model of a sensing tool (INRET) for locating dropped 
subassemblies in a reactor (LMFBR), 2:42998 (ANL/EBR-099) 
REACTOR VESSELS/SUPPORTS 
Vessel supporting structure for liquid metal cooled nuclear 
reactors (Patent), 2:43029 
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REACTOR VESSELS/THERMAL INSULATION 
Cooling system for the connecting rings of a fast neutron reactor 
vessel (Patent), 2:43032 
Thermal protection system of a fast neutron reactor vessel 
(Patent), 2:43030 
REACTORS 
See also BREEDER REACTORS 
GRAPHITE MODERATED REACTORS 
HEAVY WATER MODERATED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
TRANSPORTABLE REACTORS 
WATER COOLED REACTORS 
REACTORS/CRITICALITY 
Critical experiments and the 2200 m/sec neutron parameters, 
2:43145 
REACTORS/MANAGEMENT 
Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA ey 
application and restricted data functions. Appendix 
onweapon defense-related programs in ERDA, 2: 43482 
(ERDA-97D) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ECONOMICS 
Front end recycling: a study of the economics of recycling by 
source separation and its application for Fairfield County, 
Connecticut, 2:43602 (PB-257404) 
REDUCTASES 
See OXIDOREDUCTASES 
REFERENCE THETA PINCH REACTOR/ENERGY BALANCE 
Operating point considerations for the Reference Theta-Pinch 
Reactor (RTPR) (Engineering design optimization), 2:44591 
(CONF-760935-P1) 
REFRACTORIES/COMPARATIVE EVALUATIONS 
Magnesite testing for coke oven construction, 2:42352 
REFRACTORIES/PHYSICAL PROPERTIES 
Refractory lining materials for coal gasifiers, 2:43753 
REFRACTORIES/RADIOACTIVE WASTE STORAGE 
Improvements in or relating to the preparation for storage of 
ission products (Patent), 2:42704 
REFRACTORIES/THERMAL CONDUCTIVITY 
Magnesite testing for coke oven construction, 2:42352 
REFRIGERATORS 
See also THERMOELECTRIC REFRIGERATORS 
REFRIGERATORS/EFFICIENCY 
Socioeconomic impact study. Appliance Efficiency program: 
refrigerators, refrigerator-freezers, freezers, room air 
conditioners, central air conditioners, 2:43459 (NP-21878) 
REFRIGERATORS/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
development), 2:43573 (SAI-76-551-LJ) 
REFRIGERATORS/STANDARDS 
Socioeconomic impact study. Appliance Efficiency re 
refrigerators, refrigerator-freezers, freezers, room a: 
conditioners, central air conditioners, 2:43459 (NP-21878) 
REFUSE 
See SOLID WASTES 
REGGE POLES/FIELD THEORIES 
Inelastic strong interactions at high energies. Progress report, June 
1, 1976-January 20, 1977 (Perturbation and skeleton expansion 
perturbation, renormalization group, lattice field), 2:44356 
(COO-2978-1) 
REMOTE HANDLING EQUIPMENT/DESIGN 
Model of a sensing tool (INRET) for locating dropped 
subassemblies in a reactor (LMFBR), 2:42998 (ANL/EBR-099) 
REMOTE aca EQUIPMENT/PERFORMANCE 


Timing tests: automatic valve closure for tritium leaks, 2:43854 
(UCRL-50016-76-4) 
REMOTE HANDLING EQUIPMENT/RESEARCH 
PROGRAMS 
Remote maintenance development, July 1975-July 1976 (For New 
Waste Calcination Facility), 2:43852 (ICP-1113) 
REMOTE VIEWING EQUIPMENT/RESEARCH PROGRAMS 
Remote maintenance development, July 1975-July 1976 (For New 
Waste Calcination Facility), 2:43852 (ICP-1113) 
RENE 95/FORGING 
Rene’ 95 powder metallurgy opportunities for gas turbine 
applications, 2:43662 (AGARD-CP-200) 
RENE 95/HOT PRESSING 
Rene’ 95 powder metallurgy opportunities for gas turbine 
applications, 2:43662 (AGARD-CP-200) 
RENE 95/MECHANICAL PROPERTIES 
Rene’ 95 powder metallurgy opportunities for gas turbine 
applications, 2:43662 (AGARD-CP-200) 
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RESEARCH PROGRAMS/ECONOMIC IMPACT 
ERDA from the Massachusetts perspective, 2:43502 
RESEARCH PROGRAMS/FIN CING 
Establishing a loan guarantee program to be administered by the 
Energy Research and Development Administration; 95th 
Congress, Ist Session, 2:43467 
RESEARCH PROGRAMS/SOCIAL IMPACT 
ERDA from the Massachusetts perspective, 2:43502 
RESEARCH REACTORS 
See also FFTF REACTOR 
FMRB REACTOR 
HFBR REACTOR 
HFIR REACTOR 
IEAR-1 REACTOR 
JMTR REACTOR 
JRR-] REACTOR 
KSTR REACTOR 
OSIRIS REACTOR 
SPR-2 REACTOR 
SPR-3 REACTOR 
RESEARCH REACTORS/REACTOR SAFETY 
Investigation of the possibility of a calculative reactor safety 
omK 302) in the licence procedure for nuclear reactors, 3, :43312 
RESERVOIR ROCK/HYDRODYNAMICS 
Earthquakes called forth by technogenic processes, 2:42529 
RESERVOIR ROCK/PERM EABILITY 
Measurements and calculations A aod relative permeabilities of 
hydrocarbon-bearing ann Me 2:4. 
RESERVOIR ROCK/POROS 
Measurements and calculations aa the relative permeabilities of 
hydrocarbon-bearing rocks, 2:42562 
RESERVOIR ROCK/PRESSURE DROP 
uakes called forth by technogenic processes, 2:42529 
RESER OIR ROCK/TEMPERA DISTRIBUTION 
Stratum thermal field restoration after discontinuation of 
saturating fluid throttling, 2:42548 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Typical electric bills 1976, 2:43521 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Energy costs of house construction: a reply, 2:43581 
Montana Energy Conversion Plan. Draft final report, 2:43491 
RESIDENTIAL SECTOR/ENERGY STORAGE 
Impact of TES on energy structures: Working Group D, 2:43440 
RESIDUAL FUELS/DESULFURIZATION 
ey the production of a combustible gas from oil (Patent), 
4 
RESIDUAL FUELS/GASIFICATION 
ace ing the production of a combustible gas from oil (Patent), 
2:42770 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY LOGGING/CONTROL SYSTEMS 
Automatic control and detector for three-terminal resistance 
measurement (Patent), 2:43989 
RESISTORS/CALIBRATION 
Carbon resistors as low temperature sensors in low temperature 
reactor irradiation experiments, 2:43977 
RESISTORS/PHYSICAL RADIATION EFFECTS 
Carbon resistors as low temperature sensors in low temperature 
reactor irradiation experiments, 2:43977 
RESONANCE PARTI 
See also BARYON RESONANCES 
MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/COHERENT PRODUCTION 
Coherent and incoherent production of particles on nuclei in the 
theory of multiple scattering, 2:44329 
RESONANCE PARTICLES/INCOHERENT PRODUCTION 
Coherent and incoherent production of particles on nuclei in the 
theory of multiple scattering, 2:44329 
RESOURCE CONSERVATIO) 
—— thermal energy storage: Working Group A, 
2:43437 
a aes thermal energy storage: Working Group B, 
2:434 
Renewable resources for industrial materials (Reference Materials 
System; substitution), 2:43475 (PB-257357) 
RESOURCE DEPLETION/ECONOMICS 
Economics of depleiable resources: market forces and 
intertemporal bias, 2:43478 
Hotelling’s economics of exhaustible resources, 2:43471 


URCES 
See also GEOTHERMAL RESOURCES 


ROADS/BUILDING MATERIALS 


MINERAL RESOURCES 
Renewable resources for industrial materials (Reference Materials 
System; substitution), 2:43475 (PB-257357) 
RESOURCES/CAPITAL 
Are natural resources capital-using: a microanalytic approach, 


2:43469 
RESOURCES/CONSUMPTION RATES 
Hotelling’s economics of exhaustible resources, 2:43471 
RESOURCES/ENERGY POLICY 
— the world’s natural resources: prospects for international 
oy 2:43477 
RESOU CES/INTERNATIONAL COOPERATION 
Sharing the world’s natural resources: prospects for international 
cooperation, 2:43477 
RESPIRATORS/RESEARCH PROGRAMS 
a studies for the ERDA Division of Safety, Standards, 
mpliance, July 1, 1975-June 30, 1976 (Physiological 
ty of wearing respirators), 2:43850 (LA-6733-PR) 
RESPIRATORS. G 
Respirator studies for the ERDA Division of Safety, Standards, 
and Compliance, July 1, 1975-June 30, 1976 (Physiological 
effects of wearin <= aa 2:43850 (LA-6733-PR) 


RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 
Effect of — inhalation of sodium-hydroxide solution on the 
nual s of rats, 2:44149 (BNWL-tr-240) 
STEM DISEASES,WORKMENS 
RICOMPENSATION 
Federal Black Lung Law and insurance in a nutshell (Coal Mine 
Health and Safety Act of 1969), 2:42515 
REVERSE-FIELD PINCH/ENERGY LOSSES 
Experiments on the heatin sory energy balance of a reversed field 
inch, 2:44442 (CEA-CR- 1.2) 
REVERSE-FIELD PINCH/JOULE HEATING 
Experiments on the heating and energy balance of a reversed field 
inch, 2:44442 (CEA-CR-10(Vol.2 >) 
RHO-765 RESONANCES/DECAY 
Generalization of the electromagnetic current operator (Magnetic 
moment value determination, Gell-Man-Nishijima formula), 
2:44319 (ORO-3992-297) 
RHO-765 RESONANCES/HELICITY 
Helicity conservation in meson diffraction dissociation (Deck 
model), 2:44324 
RHO-765 RESONANCES/POLARIZATION 
Test of models from polarization experiments example: the rule AJ 
~ 1 . 0- 1/2* yields 1~ 3/2* (Octet to decuplet transition), 
44321 
RHODE ISLAND/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
RHODE ISLAND/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISE 
(Rubble In-Situ Etraction.) 
RISE/RESEARCH PROGRAMS 
a ps in oil-shale research, 2:42641 (UCRL-52000-77-2) 


CRACKING 
See COAL LIQUEFACTION 


See also STREAMS 
RIVERS/WATER POLLUTION CONTROL 
Tioga River Mine Drainage Abatement Project. Final report, 
2:42409 (PB-254418) 
RNA 
(Ribonucleic acid.) 
RNA/BIOCHEMISTRY 
Multipartite genome of brome mosaic virus: aspects of in vitro 
translation and — structure, 2:44082 
RNA/BIOSYNTHES 
RNA synthesis and ae as a measure of phenoty, 4 
variability in cytodifferentiation and neoplasia, 2:44079 
Use of uracil and thymidine for deoxyuridine biosynthesis in the 
irradiated organism, 2:44125 (ERDA-tr-266) 
RNA/MOL R STRUCTURE 
Multipartite genome of brome mosaic virus: aspects of in vitro 
translation and RNA structure, 2:44082 
ROADS/BUILDING MATERIALS 
User’s manual for sulfate waste in road construction. Final report, 
2:43600 (PB-257176) 





ROCK DRILLING 


ROCK DRILLING 
Large hole drilling for air storage caverns, 2:43862 
Statistical study of the calculation of drilling speed in percussive 
drilling, 2:43861 (NP-tr-1969) 
ROCK DRILLING/JET DRILLS 
Design of a water jet drill for development of geothermal 
resources. Progress report, December 1, 1976-February 1, 1977, 
2:42833 (COO-2677-6) 
ROCK DRILLING/MATHEMATICAL MODELS 
Physical characterization of the process of coal cutting by a bit 
with additional a; ee a 4 refs.), 2:42432 
ROCK DRILLING. 
Optimization of mining po in iieas burst-prone seams (4 
refs.), 2:42433 
OCKY TS PLANT/RADIATION MONITORING 
Distribution of plutonium and americium with depth in soil at 
Rocky Flats (75*Pu, 74°Pu, and ?*1Am), 2:44032 (HASL-318) 
ROCKY E LATS PLANT/REVEGETATION 
Revegetation following artificial disturbance. Progress report, 1 
m2) February 1977 (Irradiation), 2:44099 (COO- 
ROCKY FLATS PLANT/TERRESTRIAL ECOSYSTEMS 
Revegetation following artificial disturbance. Progress report, | 
a ial February 1977 (Irradiation), 2:44099 (COO- 
ROMANIA/THERMAL WATERS 
Considerations on the chemical and gaseous composition of 
thermal waters from the Eastern European part of the 
Pannonian Depression (Romania), 2:42810 
ROOF BOLTS/COMPARATIVE EVALUATIONS 
Model _ of resin-anchored bolting reinforcement (14 refs.), 
2:424 
ROOF BOLTS/INSTALLATION 
oe of resin-anchored bolting reinforcement (14 refs.), 
4 
ROOF BOLTS/PERFORMANCE TESTING 
Model — of resin-anchored bolting reinforcement (14 refs.), 
2:42472 
ROOFS/BUILDING MATERIALS 
Non-insulated roof, particularly flat roof (Patent), 2:43568 
ROOFS/STRESSES 
Roof rock structures and related roof support problems in the 
Soest coalbed of southwestern Pennsylvania, 2:42422 (BM- 
RI-8230 
ROOFS/SUPPORTS 
How the deformation of development workings depends on the 
rate of advance of the mining-out face (5 refs.), 2:42435 
Roof rock structures and related roof support problems in the 
Sort coalbed of southwestern Pennsylvania, 2:42422 (BM- 
Use of a column-supported artificial roof for rock pressure control 
in working thick steep coal seams by inclined slices (5 refs.), 


ROPER RESONANCE 
See N-1470 RESONANCES 
ROTORS/TEST FACILITIES 
Overspeed test facilities of the group : overspeed testing and 
balancing of large rotors, 2:42878 
RUBIDIUM 99/MOESSBAUER EFFECT 
Volume-corrected isomer shifts of transition-metal impurities: An 
orbital electronegativity scale, 2:43724 
RUBIDIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Lattice-dynamical calculation of the thermodynamic properties of 
NaCl, KCl and RbCl, 2:43811 
RUBY LASERS/EFFICIENCY 
Use of converters to increase laser efficiency, 2:43868 
RUBY LASERS/FEEDBACK 
Spectral dependence of the effect of external perturbations on a 
negative-feedback laser, 2:43880 
RUBY LASERS/PHYSICAL RADIATION EFFECTS 
Investigation of the influence of pores on the damage caused to 
ruby single crystals by laser radiation, 2:43884 
RUBY LASERS/Q-SWITCHING 
— 2 switching of a ruby laser by molecular iodine vapor, 
RUBY LASERS/STABILIZATION 
Spectral dependence of the effect of external perturbations on a 
negative-feedback laser, 2:43880 
RULISON EVENT/RADIATION MONITORING 
Off-site radiological safety program for Project Rulison flaring, 
Phase III, 2:44026 (EMSL-LV-539-8) 
RUMANIA 
See ROMANIA 
RUTHENIUM 103/RADIATION MONITORING 
Cleanup of radioactive mud spill U20aa postshot drilling site NTS, 
2:42718 (UCID-17423) 
RUTHENIUM 106/RADIATION MONITORING 
Cleanup of radioactive mud spill U20aa postshot drilling site NTS, 
2:42718 (UCID-17423) 
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RUTHENIUM ALLOYS/CHEMICAL REACTION KINETICS 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions, 2:43727 (BNL-22275) 
RUTHENIUM OXIDES/FLUORINATION 
Behavior of ruthenium in fluoride-volatility process. IT. 
Fluorination of RuOz by F2, 2:42677 


Ss 


S MATRIX/INTERACTING BOSON MODEL 

S matrix in constructive quantum field theory, 2:44345 
S-1930 RESONANCES/PARTICLE PROPERTIES 

Search - high mass mesons coupled to the anti-N N system, 


SACLAY SYNCHROTRON 
See SATURNE 
SAFETY 
See also REACTOR SAFETY 
SAFETY/RECOMMENDATIONS 
Cross-index to ERDA-prescribed industrial safety codes and 
standards, 2:44155 (NVO-410-021(Rev.3)) 
Guideline for the preparation of safe operating procedures, 
2:44156 (SAND-76-0438) 
SAFETY/REGULATIONS 
Review of decision methodologies for evaluating regulatory 
actions affecting public health and safety, 2:44059 (BNWL- 
2158) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SAFETY STANDARDS/INDEXES 
Cross-index to ERDA-prescribed industrial safety codes and 
standards, 2:44155 (NVO-410-021(Rev.3)) 
SALMON/BIOLOGICAL RADIATION EFFECTS 
Low level chronic irradiation of salmon. Annual progress report 
(Effects of external y irradiation as eggs on survival and 
population dynamics), 2:44109 (RLO-2225-T2-8) 
SALMON/RADIONUCLIDE KINETICS 
Chemical and geochemical studies off the coast of Washington. 
— wad progress, May 1975-May 1976, 2:44038 (RLO-2225- 
724-19 
SALT DEPOSITS/MINING 
Design aspects of the Alpha Repository. V. Suite selection and 
cost analysis of excavation/hauling systems, 2:42684 (ORNL/ 
Sub-4269/12) 
SALT DEPOSITS/RADIOACTIVE WASTE DISPOSAL 
Preliminary study of the present and possible future oil and gas 
development of areas immediately surrounding the interior salt 
domes upper Gulf Coast Salt Dome Basins of east Texas, north 
Louisiana, and Mississippi, 2:42527 (ORNL/Sub-75/87988) 
SALTON SEA GEOTHERMAL FIELD/AIR QUALITY 
Imperial Valley Environmental Project: progress report, 2:42829 
CRL-50044-76-1 
SALTON SEA GEOTHERMAL FIELD/BASELINE ECOLOGY 
Imperial Valley Environmental Project: progress report, 2:42829 
CRL-50044-76-1 
SALTON SEA GEOTHERMAL FIELD/ENVIRONMENTAL 
EFFECTS 


Imperial Valley Environmental Project: progress report, 2:42829 
CRL-50044-76-1) 
SALTON SEA GEOTHERMAL FIELD/GROUND 
SUBSIDENCE 
Imperial Valley eee Project: progress report, 2:42829 
CRL-50044-76-1) 
SALTON SEA GEOTHERMAL FIELD/REMOTE SENSING 
Imperial Valley Environmental Project: progress report, 2:42829 
(UCRL-50044-76-1 
SAMARIUM/PHASE TRANSFORMATIONS 
X-ray K-line shifts in metallic europium and samarium in the 77- 
1000 K range, 2:43689 
SANDIA LABORATORIES/ACCIDENTS 
Assessments of the probabilities of aircraft impact with the Sandia 
Pulsed Reactor and Building 836, Sandia Laboratories, 
Albuquerque, 2:43270 (SAND-76-0366) 
SANDIA LABORATORIES/SAFETY 
Guideline for the preparation of safe operating procedures, 
2:44156 (SAND-76-0438) 
SANDIA PULSED REACTOR-II 
See SPR-2 REACTOR 
SANDSTONES/PERMEABILITY 
Measurements and calculations of the relative permeabilities of 
hydrocarbon-bearing rocks, 2:42562 





SEPT. 30, 1977 


SANDSTONES/POROSITY 
Measurements and calculations of the relative permeabilities of 
Ba anne rocks, 2:42562 
SANDSTONES/ROCK-FLUID INTERACTIONS 
Some features of the geochemistry of thermal water in platform 
areas from experimental data (Effects of content and 
— of water and composition of rock on interaction), 
SANITARY LANDFILLS/DESIGN 
The design of a sanitary landfill in Floyd County, Georgia. Open- 
file rt, 2:43599 (PB-256945) 
SANITARY LANDFILLS/SITE SELECTION 
The design of a sanitary landfill in Floyd County, Georgia. Open- 
file report, 2:43599 (PB-256945) 
KATCHEWAN/URANIUM DEPOSITS 
Uranium activity in Saskatchewan, 2:42655 
SATELLITES, ‘AL-GAS BATTERIES 
Exploratory study of arly ote! oxide batteries for space 
ad lication. Final report, 2:43444 (N-76-26702) 


(3-GeV proton synchrotron at Saclay.) 
SATURNE/ION SOURCES 
New polarized ion source for Saturne II, 2:43949 
SAV AH RIVER PLANT/RADIOACTIVE WASTE STORAGE 
a gaia waste tank inspection program, 2:42710 (DPSPU- 
‘ALAR FIELDS/RENORMALIZATION 
Stress-tensor trace anomaly in a gravitational metric: General 
theory, Maxwell field, 2:44351 
MESONS/DECAY 
Evidence for a new scalar meson (6 and 7 GeV/c,J,7), 2:44274 
SCALAR MESONS/MASS 
Evidence for a new scaiar meson (6 and 7 GeV/c,J,7), 2:44274 
SCALAR MESONS/PARTICLE WIDTHS 
Evidence for a new scalar meson (6 and 7 GeV/c,J,7), 2:44274 
SCALAR MESONS/QUANTUM NUMBERS 
Evidence for a new scalar meson (6 and 7 GeV/c,J,7), 2:44274 
SCALE INVARIANCE/SYMMETRY BREAKING 
Measurement of the proton structure function from muon 
scattering, 2:44235 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
RR NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
gto ee building unitary heat pump system with solar heating. 
Final progress report, December 31, 1974-October 31, 1975, 
2: 42196 (PB-255488) 
SCHOOL BUILDINGS/SPACE HEATING 
“a oem 4 unitary heat pump system with solar heating. 


7 eis = rt, December 31, 1974-October 31, 1975, 
. “ah (PB- 255488)" 
SCHOTTKY BARRIER DIODES/ELECTRICAL PROPERTIES 


Barrier heights on cadmium telluride Schottky solar cells, 2:42788 
SCHROEDINGER EQUATION/FOLDY-WOUTHUYSEN 
TRANSFORM 
Hamiltonian expectation values for time-dependent Foldy- 
Wouthuysen transformations: Implications for electrodynamics 
and resolution of the external-field 7N ambiguity, 2:44434 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/DESIGN 
Combination neutron-gamma ray detector (Patent), 2:43968 
SCINTILLATION COUNTERS/PARTICLE 
DISCRIMINATION 
Combination neutron-gamma ray detector (Patent), 2:43968 
SCRAM/SEISMIC EFFECTS 


Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43405 
Scram and nonlinear reactor system seismic analysis for a liquid 
metal fast reactor, 2:43346 
SCRAM RODS 
—— mechanism for nuclear reactor control elements (Patent), 
2:43195 
SCRAM RODS/DESIGN 
Neutronic reactor (Patent), 2:43192 
SCYLLA DEVICES/RESEARCH PROGRAMS 
Theta pinches and other high-beta concepts, 2:44586 (CONF- 
760935-P1) 
SCYLLAC DEVICES/EQUILIBRIUM PLASMA 
Method of computational magnetohydrodynamics defining stable 
Scyllac equilibria, 2:44533 
SCYLLAC DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Effects of flux conservation on the field configuration in Scyllac, 
2:44615 (LA-6767-MS) 
SCYLLAC DEVICES/MAGNETOHYDRODYNAMICS 
Method of computational accra defining stable 
Scyllac equilibria, 2:4453 


SEISMIC WAVES/ALGORITHMS 


SCYLLAC DEVICES/RESEARCH PROGRAMS 
Theta pinches and other high-beta concepts, 2:44586 (CONF- 
760935-P1) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS/FAILURES 
End face seals in high pressure water: learning from those failures 
(CANDU t reactors), 2:42987 
SEALS/PER RMANCE 
End face seals in high pressure water: learning from those failures 
(CANDU type reactors), 2:42987 
Use of finite element deflection analysis in performance 
pr redictions for end face seals (CANDU type reactors), 2:42986 
SEAWATER/CHEMICAL ANALYSIS 
Analysis of sea water by difference chromatography. Final report, 
2:43785 (COO-3119-10) 
SEAWATER/CHEMICAL COMPOSITION 
Environmental studies (Ideatification of soluble organic water 
pollutants), 2:44048 (ORNL/TM-5291) 
SEAWATER/CHLORINATION 
Sunlight-induced bromate formation in chlorinated seawater, 


2:44053 
SEAWATER/CORROSIVE EFFECTS 
Behavior of candidate canister materials in deep ocean 
environments, 2:42717 (SAND-77-0243) 
SEAWATER/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical and geochemical studies off the coast of Washington. 
a of progress, May 1975-May 1976, 2:44038 (RLO-2225- 
SEAWATER/ROCK-FLUID INTERACTIONS 
— processes in the Atlantic Ocean crust, 26°N, 


SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/AGE ESTIMATION 
Cretaceous and Tertiary stratigraphy, Banks and Eglinton Islands 
and Anderson Plain (N.W.T.), 2:42532 
SEDIMENTARY ROCKS/GEOLOGICAL SURVEYS 
Cretaceous and Tertiary palynomorph assemblages from Banks 
Island and adjacent areas (N.W.T.), 2:42533 
SEDIMENTARY ROCKS/LITHOLOGY 
Cretaceous and Tertiary stratigraphy, Banks and Eglinton Islands 
and Anderson Plain (N.W.T.), 2:42532 
SEDIMENTARY ROCKS/PALEONTOLOGY 
Cretaceous and Tertiary CEayr Banks and Eglinton Islands 
and Anderson Plain (N.W.T.), 2:42532 
Marine Pennsylvanian rocks in ee Bay, 2:42534 
SEDIMENTARY ROCKS/ROCK DRILLING 
Marine Pennsylvanian rocks in Hudson Bay, 2:42534 
SEDIMENTARY ROCKS/SEISMIC SURVEYS 
Marine Pennsylvanian rocks in Hudson Bay, 2:42534 
SEDIMENTARY ROCKS/STRATIGRAPHY 
Cretaceous and Tertiary palynomorph assemblages from Banks 
Island and adjacent areas (N.W.T.), 2:42533 
SEDIMENTATION/CONTROL 
Controlling nonpoint sediment sources with cropland 
management: a national economic assessment, 2:44056 
SEDIMENTS/AGE ESTIMATION 
Chemical and geochemical studies off the coast of Washington. 
Report of progress, May 1975-May 1976, 2:44038 (RLO-2225- 


T24-19) 
SEDIMENTS/CHEMICAL ANALYSIS 
Analysis of sea water by difference chromatography. Final report, 
2:43785 (COO-3i 19-10) 
SEEDS/BIOLOGICAL RADIATION EFFECTS 
Influence of caffeine on cytogenetic effect of radiation on 
polyploid wheat seeds, 2:44100 (ERDA-tr-266) 
SEEDS/GERMINATION 
Effects of exposure of Vicia faba seeds to different doses of 
a radiation on endogenous growth regulator levels and 
yphenoloxidase activity in plants, 2:44101 (ERDA-tr-266) 
SEE: SBURVIVAL TIME 
Effects of various concentrations of radioisotopes on magnitude of 
incorporation and survival of potato seeds, 2:44135 (ERDA-tr- 


266) 
SEISMIC DETECTORS/DESIGN 
Seismic intrusion detector system (Patent; man-associated seismic 
movements), 2:43982 
SEISMIC SURVEYS/DATA ANALYSIS 
Acoustic sediment classification ae 1g Ba -laden soils, 2:44159 
SEISMIC SURVEYS/DATA PROCESSI 
Digital recording and processing of high resolution seismic for 
offshore soil investigation, 2:44158 
SEISMIC SURVEYS/EQUIPMENT 
Deep-tow multi-purpose sparker system, 2:44160 
SEISMIC WAVES/ALGORITHMS 
Generation of artificial time-histories, rich in all frequencies from 
given response spectra, 2:43342 





SEISMIC WAVES/CORRELATIONS 


SEISMIC WAVES/CORRELATIONS 
Correlations of artificially generated three component time 
histories, 2:43321 
SEISMIC WAVES/RESPONSE FUNCTIONS 
Mesh size criteria for soil amplification studies, 2:43322 
SELF-CONSISTENT FIELD/HARTREE-FOCK METHOD 
Translationally invariant self-consistent field theories, 2:44350 
SEMICONDUCTOR LASERS/STABILITY 
Investigation of the stability of the power of radiation pulses 
emitted from one-sided GaAs heterostructure injection lasers, 
2:43886 
SEROTONIN 
See also MEXAMINE 
SEROTONIN/RADIOSENSITIVITY EFFECTS 
Effect of position and type of substituent in the indolyalky!amine 
series on electron donor properties and radioprotective activity, 
2:44128 (ERDA-tr-266) 
SERPUKHOV SYNCHROTRON/VACUUM SYSTEMS 
Operation of the NEM-300 ion-getter pumps of the vacuum 
system of the Serpukhov proton synchrotron, 2:43947 
SERVICE LIFE 
Life cycle costing emphasizing energy conservation: guidelines for 
investment analysis, 2:43489 (ERDA-76/130(Rev.)) 
SEWAGE 
See LIQUID WASTES 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALES 
See also OIL SHALES 
SHALES/LITHOLOGY 
Middle Silurian reefs in southern Peary Land, North Greenland, 
2:42535 
Mineralogy and boron content of the Melville Island Group and 
Imperial Formation, N.W.T, 2:42537 
SHALES/MINERALOGY 
Mineralogy and boron content of the Melville Island Group and 
Imperial Formation, N.W.T, 2:42537 
SHALES/PETROLOGY 
Middle Silurian reefs in southern Peary Land, North Greenland, 
2:42535 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS/ALPHA DECAY 
Configuration-mixed-shell-model relative-alpha-decay-rate 
calculations for spherical doubly odd nuclei (?!*At and ?!7At/ 
sup m/), 2:44393 
SHELL MODELS/BINDING ENERGY 
Binding energies of sd-shell nuclei with a realistic effective 
Hamiltonian, 2:44367 
SHELLS/STRESS ANALYSIS 
Computer analysis of multicircuit shells of revolution by the field 
method, 2:43159 
Finite element analysis for thin shells based on direct solution of 
shell equations, 2:43171 
Transient dynamic and inelastic analysis of shells of revolution: a 
survey of programs, 2:43172 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
Fast reactor shield sensitivity studies for steel-sodium-iron 
systems, 2:43001 (CONF-770401-15) 
SHIELDING/DATA ANALYSIS 
Sensitivity analysis for shielding data evaluation by interactive 
graphics computing, 2:44415 (COO-2458-10) 
SHIELDING/MATHEMATICAL MODELS 
Methods of Monte Carlo biasing using two-dimensional discrete 
ordinates adjoint flux, 2:43148 (CONF-770401-10) 
SHIELDS/STRESS ANALYSIS 
Stress analysis and design of the primary shielding wall of a PWR 
plant under combined loads, 2:42958 
SHIPS 
See also SUBMARINES 
TANKER SHIPS 
SHIPS/HYDROGEN FUELS 
— of hydrogen fueled Navy ships (Book chapter), 


:427 
SHOCK TUBES/EMISSION SPECTRA 
Measurement of width and shift of rare gas lines emitted from a 
shock-tube plasma, 2:44500 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/DESIGN 
CALOR: a Monte Carlo program package for the design and 
analysis of calorimeter systems, 2:43969 (ORNL/TM-5619) 
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SHRIMP/RADIONUCLIDE KINETICS 
Chernical and geochemical studies off the coast of Washington. 
Report of progress, May 1975-May 1976, 2:44038 (RLO-2225- 
T24-19) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIGMA-1385 RESONANUES/PARTICLE PRODUCTION 
Y* (1385) production reactions (Universality, broken SU(3)), 
2:44323 


:4432 
SILANES/ELECTRON MOBILITY 
Electron mobilities in liquid tetramethylsilane at temperatures up 
to the critical point, 2:43815 
SILICA/ABUNDANCE 
Silica content of thermomineral waters of France in relation to 
temperature, sodium, and bicarbonate content, 2:42826 
SILICA/GEOTHERMOMETRY 
Silica content of thermomineral waters of France in relation to 
temperature, sodium, and bicarbonate content, 2:42826 
SILICA/PRECIPITATION 
Some geochemical problems in the utilization of geothermal 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 
SILICA/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
environmental samples for pollutants), 2:44087 (ORNL/TM- 
5291) 
SILICA/REMOVAL 
Some geochemical problems in the utilization of geothermal 
waters (Chemistry of geothermal discharges from Wairakei and 
Broadlands fields), 2:42831 
SILICATES/CHEMICAL RADIATION EFFECTS 
Investigations in silicate glasses. I. Radiation damage. II. Optical 
nonlinearity (Gamma rays and electrons), 2:43826 (UCRL- 
52251 


) 
SILICON/CRYSTAL GROWTH 

Large area silicon sheet by EFG. Quarterly progress report, 1 Jan 
1976-31 Mar 1976, 2:42784 (N-76-26684) 

Web-dendritic ribbon growth. Quarterly report, 1 Jan 1976-31 
Mar 1976, 2:42783 (N-76-26683) 

SILICON/ION-ATOM COLLISIONS 

L-shell vacancy lifetime effects on Ka x-ray satellites produced in 

heavy-ion-atom collisions (32 MeV), 2:44194 
SILICON/METALLURGICAL EFFECTS 

Microstructue and mechanical properties of AISI 4340 steel 

modified with aluminum and silicon, 2:43683 (LBL-6046) 
SILICON 28 TARGET/OXYGEN 18 REACTIONS 

Single-neutron transfer to 7°Si, *' *°Ca, and ®°Fe states induced by 

the (’8O, '7O(g.s.)) and (78O, '70(0.87 MeV)) reactions, 2:44378 
SILICON ALLOYS/MECHANICAL PROPERTIES 

Microstructue and mechanical properties of AISI 4340 steel 

modified with aluminum and silicon, 2:43683 (LBL-6046) 
SILICON ALLOYS/MICROSTRUCTURE 

Microstructue and mechanical properties of AISI 4340 steel 

modified with aluminum and silicon, 2:43683 (LBL-6046) 
SILICON CARBIDES/HOT PRESSING 

Progress report on improved technology for ceramic engine 
components. Progress report for the period ending August, 
1976, 2:43747 (Y/DA-6874(Rev. 1)) 

SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/HOT PRESSING 

Progress report on improved technology for ceramic engine 
components. Progress report for the period ending December 
1976, 2:43749 (Y/DA-7107) 

Progress report on improved technology for ceramic engine 
components. Progress report for the period ending August, 
1976, 2:43747 (Y/DA-6874(Rev. 1)) 

SILICON OXIDES/CHEMICAL REACTIONS 
Stability of refractory castables to steam-Ne2 and steam-CO 
atmospheres, 2:43764 (LA-6508-T) 
SILICON OXIDES/FLEXURAL STRENGTH 
Chemical and physical stability of refractories for use in coal 
ification. Third quarterly progress report, 1 November 1976- 
1 January 1977, 2:42362 (COO-2904-3) 
SILICON OXIDES/ION-MOLECULE COLLISIONS 

L-shell vacancy lifetime effects on Ka x-ray satellites produced in 

heavy-ion-atom collisions (32 MeV), 2:44194 
SILICON OXIDES/MECHANICAL PROPERTIES 

Stability of refractory castables to steam-Ne2 and steam-CO 

atmospheres, 2:43764 (LA-6508-T) 
SILICON OXIDES/PHASE STUDIES 

Crystallization and vaporization studies on synthetic coal slag 

compositions (18 refs), 2:42399 (PB-259851) 
SILICON SOLAR CELLS/FABRICATION 

—_ area silicon sheet by EFG. Quarterly progress report, 1 Jan 

1976-31 Mar 1976, 2:42784 (N-76-26684) 
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Phase | of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report, Apr 
1976, 2:42785 (N-76-26685) 

Web-dendritic ribbon growth. Quarterly report, 1 Jan 1976-31 
Mar 1976, 2:42783 (N- 76-26683) 

SILOE REACTOR/GAMMA FUEL SCANNING 

In-pile y fuel scanning: apparatus and methods of processing 

developed at Siloe, 2:43212 (CEA-CONF-3662) 
SILT/RADIATION MONITORING 

West Valley Reprocessing Plant. Environmental report No. 21, 

July-December 1976, 2:42730 (DOCKET-50201-179) 
SILVER/ANTIPROTON REACTIONS 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 

SILVER/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
ILVER/EMISSION SPECTROSCOPY 

Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 

SILVER/KAON MINUS REACTIONS 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424 

SILVER/KAON PLUS REACTIONS 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 

SILVER/PION MINUS REACTIONS 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 

SILVER/PION PLUS REACTIONS 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 

SILVER/PROTON REACTIONS 

Energy and target dependence of the pseudo-rapidity distributions 
in pion- and proton-nucleus collisions at Fermilab energies, 
2:44237 (COO-3069-424) 

SILVER/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
SILVER IODIDES/IONIC CONDUCTIVITY 

Position and dynamics of Ag ions in superionic ~ using 

extended x-ray absorption fine structure, 2:4377 
SILVER-CADMIUM BATTERIES/PERFORMANCE TESTING 

Cycle life test. Evaluation program for secondary spacecraft cells. 
Annual report, 2:43450 (N-76-26687) 

SILVER-ZINC BATTERIES/PERFORMANCE TESTING 

Cycle life test. Evaluation program for secondary spacecraft cells. 
Annual report, 2:43450 (N-76-26687) 

SINGLE CELL PROTEIN/PRODUCTION 

Parametric studies of applications of controlled thermonuclear 

reactor fusion ener. 4. for food —— 2:43486 
SIRIUS DEVI 

Certain aspects of the rene vate he of - A ions in a 

turbulent current-carrying plasma, 2:44477 
SITES (REACTOR) 
See REACTOR SITES 
SLAGS/CHEMICAL ANALYSIS 

Crystallization and vai eh, 23 studies on synthetic coal slag 

mee tad. refs), 2:42399 (PB-259851) 
SLAGS/DEPOS: 
In-channel pone ll on coal slag, 2:43544 (CONF-751254-) 
Replenishment with ccal slag, 2:43540 (CONF-751254-) 
SLAGS/FLUID FLOW 
Coal slag layers, 2:43541 (CONF-751254-) 
SLAGS/PHASE STUDIES 

Crystallization and v: eh) 24239 studies on synthetic coal slag 

compositions ee refs oe 2:42399 (PB-259851) 
SLUDGES/WASTE D) 

Pollutant potential p= raw acd .- fixed hazardous 
industrial wastes and flue gas desulfurization sludges. Interim 
aon, oe aoAas 1975, 2:44029 (PB-256691) 

SLUG! 
See FUEL "RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL INTESTINE/BIOLOGICAL RADIATION EFFECTS 

Morphological characteristics of radiation lesions to the small 
intestine of mice exposed to radiation at different stages of 

aes yrange ens 2:44116 (ERDA-tr-266) 


Ionization-chamber smoke detector system (Patent), 2 43974 
SNR REACTOR 
See SNR-1 REACTOR 


SODIUM FLUORIDES/CRYSTAL STRUCTURE 


SNR-1 REACTOR/CORE CATCHERS 
SNR-300 tank external core retention device, design and 
philosophy behind it, 2:43301 (SAND-76-9008) 
SNR-1 REACTOR/FUEL ELEMENT CLUSTERS 
Fast reactor program. Combined second and third quarters 1976 
progress report, 2:43006 (ECN-7) 
SNR-1 REACTOR/MELTDOWN 
Analysis of hypothetical nuclear excursions in the tank-external- 
core retention device of the SNR-300, 2:43275 (SAND-76-9008) 
Core debris cooling capabilities of the SNR-300 reactor vessel, 
2:43273 (SAND-76-9008) 
Criticality calculations for hot UO2/PuO2/steel mixtures with 
variable steel content and porosity, 2:43274 (SAND-76-9008) 
SNR-1 REACTOR/NEUTRON SPECTRA 
Fast reactor program. Combined second and third quarters 1976 
progress report, 2:43006 (ECN-7) 
SNR-1 REACTOR/REACTOR VESSELS 
Fast reactor program. Combined second and third quarters 1976 
progress report, 2:43006 (ECN-7) 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SODIUM/BOILING DETECTION 
Fission heated subassembly for sodium boiling experiments in 
EBR-II, 2:43305 (TID-27570) 
Procedures and instrumentation for sodium boiling experiments in 
EBR-II, 2:43306 (TID-27575) 
Sodium boiling detection in LMFBRs by acoustic-neutronic cross 
correlation, 2:43027 (TID-27579) 
Sodium boiling detection in LMFBRs (Phase I). Semifinal report, 
2:43189 (RLO-2225-T34-8) 
SODIUM/CAVITATION 
Some observations on cavitation and its effects in liquid sodium, 
2:43692 (CEGB-RD/B/N-3719) 
SODIUM/COMBUSTION 
Burning and smoke release rates of sodium pool fires (LMFBR), 
2:43000 (CEGB-RD/B/N-3853) 
SODIUM/COMPATIBILITY 
Sodium interactions with reactor materials, 2:43299 (SAND-76- 


9008) 
SODIUM/CORROSIVE EFFECTS 

Interaction of sodium with various concretes, with limited access, 
at 400 to 600°C, 2:42993 (AERE-R-6708) 

Sodium technology program: component materials yao 
Quarterly progress report for period ending October 31, 1976, 
2:43733 (WARD-NA-3045-41) 

SODIUM/METALLURGICAL EFFECTS 

Analysis of the selective mass transfer of alloys exposed to flowing 
sodium, 2:43728 (CEGB-RD/B/N-3624) 

SODIUM BROMIDES/BREMSSTRAHLUNG 

Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 

SODIUM BROMIDES/X-RAY SPECTRA 

Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 

SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 

Lattice-dynamical calculation of the thermodyramic properties of 

NaCl, KCl and RbCl, 2:43811 
SODIUM COMPOUNDS/SELF-DIFFUSION 

Properties of ee: -water mixtures. 11. Self-diffusion 
coefficients of Na* in polyethylene glycol-water mixtures at 
25°C, 2:43822 

Properties of o: agate outer mixtures. 13. Self-diffusion 
— of Na* in glycerol triacetate-water mixtures, 
2:43823 

SODIUM COMPOUNDS/SOLVENT PROPERTIES 

Properties of organic-water mixtures. 13. Self-diffusion 
coefficients of Na* in glycerol triacetate-water mixtures, 
2:43823 

SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
PHENIX REACTOR 
RAPSODIE REACTOR 
SNR-I REACTOR 
SODIUM COOLED REACTORS/REACTOR COMPONENTS 
Sodium removal processes, 2:43075 (RDT-F-5-9T(4-77)) 
SODIUM COOLED REACTORS/REACTOR COOLING 

SYSTEMS 

Hydrogen monitoring in sodium loops using the carrier gas 
technique, 2:43049 

SODIUM COOLED REACTORS/STEAM GENERATORS 

Energy absorbing structure. Proceedings of ai: <ducational 
seminar on the uses of californium-252 in teaching and research 
(Patent; LMFBR steam generator liner), 2:43048 

SODIUM FLUORIDES/CRYSTAL STRUCTURE 

Crystallographic studies of sodium thorium fluoride precipitates 

and of a thioniabicyclo compound, 2:43830 (LBL-5773) 





SODIUM HYDROXIDES/AEROSOLS 


SODIUM HYDROXIDES/AEROSOLS 
— of aerosol inhalation of sodium-hydroxide solution on the 
espiratory organs of rats, 2:44149 (BNWL-tr-240) 
SOD! M HYDROXIDES/INHALATION 
Effect of aerosol inhalation of sodium-hydroxide solution on the 
respiratory organs of rats, 2:44149 (BNWL-tr-240) 
SODIUM HYDROXIDES/TOXICITY 
Effect of aerosol inhalation of sodium-hydroxide solution on the 
respiratory organs of rats, 2:44149 (BNWL-tr-240) 
SODIUM ISOTOPES/MASS DEFECT 
Hartree-Fock calculation of nuclear binding energy of sodium 
isotopes, 2:44375 
SODIUM ISOTOPES/NEUTRON SEPARATION ENERGY 
Hartree-Fock calculation of nuclear binding energy of sodium 
isotopes, 2:44375 
SODIUM ISOTOPES/QUADRUPOLE MOMENTS 
Hartree-Fock calculation of nuclear binding energy of sodium 
isotopes, 2:44375 
SODIUM OXIDES/METALLURGICAL EFFECTS 
Refractory lining materials for coal gasifiers, 2:43753 
SODIUM SULFATES/ION-MOLECULE COLLISIONS 
L-shell vacancy lifetime effects on Ka x-ray satellites produced in 
heavy-ion-atom collisions (32 MeV), 2:44194 
SODIUM SULFIDES/ION-MOLECULE COLLISIONS 
L-shell vacancy lifetime effects on Ka x-ray satellites produced in 
heavy-ion-atom collisions (32 MeV), 2:44194 
SODIUM TUNGSTATES/ELECTRIC CONDUCTIVITY 
Sodium tungsten bronze thin films by rf sputtering, 2:43746 (IS-T- 


753) 
SODIUM TUNGSTATES/SPUTTERING 
Sodium tungsten bronze thin films by rf sputtering, 2:43746 (IS-T- 


753) 
SOILS/CONTAMINATION 
Examination of the pathways from soil to man for plutonium, 
2:44033 (LA-6741-MS) 
SOILS/NEUTRON TRANSPORT 
Neutron dose transmission factors for various shields, 2:44416 
(ORNL-tr-4280) 
SOILS/RADIATION MONITORING 
Variations in radon-222 in soil and ground water at the Nevada 
Test Site, 2:44034 (LBL-5905) 
SOILS/RADIONUCLIDE MIGRATION 
Distribution of plutonium and americium with depth in soil at 
Rocky Flats (7°*Pu, 74°Pu, and **1Am), 2:44032 (HASL-318) 
SOLAR AIR CONDITIONERS/LIFE-CYCLE COST 
Life-cycle costs and solar energy, 2:42800 
SOLAR AIR CONDITIONERS/STANDARDS 
The structure of building specifications, 2:42798 (PB-257581) 
SOLAR CELL ARRAYS/OPERATION 
eae applications for solar energy cells (For lighting bouys), 
:42786 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/SOLAR TRACKING 
Solar cells ‘eyes’ with automatic solar tracking, 2:42787 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/EFFICIENCY 
Efficiency of solar collectors, 2:42801 
SOLAR CONCENTRATORS/EFFICIENCY 
Lighting with sunlight using sun tracking concentrators, 2:42795 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR ENERGY/EXPLOITATION 
Circum-Pacific energy and mineral resources (Papers from August 
1974 Honolulu meeting), 2:43476 
SOLAR ENERGY CONVERSION/PHOTOCHEMISTRY 
Solar energy conversion of water to hydrogen, 2:42781 
SOLAR HEATING SYSTEMS/DESIGN 
Design considerations for solar heating, 2:42799 
SOLAR HEATING SYSTEMS/LIFE-CYCLE COST 
Life-cycle costs and solar energy, 2:42800 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Commercial building unitary heat pump system with solar heating. 
Final progress report, December 31, 1974-October 31, 1975, 
2:42796 (PB-255488) 
SOLAR HEATING SYSTEMS/STANDARDS 
Intermediate minimum property standards for solar heating and 
domestic hot water systems. Interim report, 2:42797 (PB- 
257086) 
The structure of building specifications, 2:42798 (PB-257581) 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
SOLAR POWER PLANTS/ECONOMICS 
Solar energy: how economic is its use, 2:42791 
SOLAR POWER PLANTS/FORECASTING 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
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SOLAR POWER PLANTS/HYBRID SYSTEMS 
Solar energy: how economic is its use, 2:42791 
SOLAR POWER PLANTS/RESEARCH PROGRAMS 
Ispra: the way ahead, 2:43418 
SOLAR POWER PLANTS/ROADS 
Penetration analysis and margin requirements associated with 
large-scale utilization of solar power plants. Final report, 
2:42790 (PB-257546) 
SOLAR SPACE HEATING/COMPUTER CALCULATIONS 
Commercial building unitary heat pump system with solar heating. 
Final progress report, December 31, 1974-October 31, 1975, 
2:42796 (PB-255488) 
SOLAR SPACE HEATING/STANDARDS 
Intermediate minimum property standards for solar heating and 
domestic hot water systems. Interim report, 2:42797 (PB- 
257086) 
SOLAR WATER HEATERS/STANDARDS 
Intermediate minimum property standards for solar heating and 
domestic hot water systems. Interim report, 2:42797 (PB- 
257086) 
SOLAR WIND/VARIATIONS 
Preferred solar wind emitting longitudes on the sun, 2:44173 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Commercial building unitary heat pump system with solar heating. 
Final progress report, December 31, 1974-October 31, 1975, 
2:42796 (PB-255488) 
SOLID FUELS/CHEMICAL REACTION KINETICS 
Kinetic conditions for the combustion of solid fuel under the 
conditions of the agglomeration process (5 refs.), 2:42502 
SOLID FUELS/COMBUSTION PROPERTIES 
Kinetic conditions for the combustion of solid fuel under the 
conditions of the agglomeration process (5 refs.), 2:42502 
SOLID SCINTILLATION DETECTORS/CALIBRATION 
Calibration procedures for in vivo sodium iodide spectrometry of 
plutonium and americium in the human lung, 2:44136 (BNWL- 


2088) 
SOLID STATE LASERS/EFFICIENCY 

Methods for increasing the efficiency of solid Raman lasers, 
2:43870 

SOLID WASTES 
See also MINERAL WASTES 
SOLID WASTES/BRIQUETTING 
Method for processing wastes to give fuel, 2:42776 
SOLID WASTES/CHEMICAL PROPERTIES 

Physical properties of western coal waste materials (12 refs), 
2:42398 (BM-RI-8216) 

SOLID WASTES/COMBUSTION 

Energy recovery from waste. Solid waste as supplementary fuel in 
power plant boilers, 2:42774 (PB-256494) 

SOLID WASTES/HEAT RECOVERY 

Resource recovery from disposal of solid waste and sewage sludge 

(Patent), 2:43608 
SOLID WASTES/INVENTORIES 

Comparative estimates of post-consumer solid waste, 2:43597 (PB- 
256491) 

SOLID WASTES/MATERIALS RECOVERY 

Forecasting composition and weight of household solid wastes 
using input-output techniques. Volume I. Final report, 2:43603 
(PB-257499) 

Forecasting the composition and weight of household solid wastes 
using input-output techniques. Volume II. Final report, 2:43604 
(PB-257500 

Front end recycling: a study of the economics of recycling by 
source separation and its application for Fairfield County, 
Connecticut, 2:43602 (PB-257404 

Impacts of material substitution in automobile manufacture on 
resource recovery. Volume I. Results and summary. Final 
report, 2:43606 (PB-257542) 

Solid waste management: available information materials, 2:43598 
(PB-256499) 

SOLID WASTES/PHYSICAL PROPERTIES 

Physical properties of western coal waste materials (12 refs), 

2:42398 (BM-RI-8216) 
SOLID WASTES/RECYCLING 

Resource recovery from disposal of solid waste and sewage sludge 

(Patent), 2:43608 
SOLID WASTES/USES 

User's manual for sulfate waste in road construction. Final report, 
2:43600 (PB-257176) 

SOLID WASTES/WASTE DISPOSAL 

The design of a sanitary landfill in Floyd County, Georgia. Open- 
file report, 2:43599 (PB-256945) 

SOLID WASTES/WASTE MANAGEMENT 

Need for federal agencies to improve solid waste management 
practices. (Report to the Congress), 2:43601 (PB-257281) 

Solid waste management: available information materials, 2:43598 
(PB-256499) 





SEPT. 30, 1977 


SOLIDS/AMORPHOUS STATE 
Effects of short-range order on the spectral density function for a 
one-dimensional amorphous solid, 2:44424 
SOLIDS/RAYLEIGH-TA R INSTABILITY 
Stabilization of short-wavelength disturbances in the a h- 
Taylor instability of aalo LA solids b Ms) a surface layer of hig 
ield strength, 2:44420 — 
SOLITON NS. 


Dynamics of transonic ig high uency a 2:44568 
ILVENT-REFINED CAL COMPOSITION 

— Refined Coal (SRO) oe. Quateriy technical progress 

rt, April-June 1976, 2:42375 (FE-496-127) 

SOLV NT-REFINED COAL/COMBUSTION PROPERTIES 
Combustion of pulverized, solvent-refined coal (2 refs.), 2:42507 
Investigating storage, handling, and combustion characteristics of 

solvent refined coal. Final . 2:42479 (PB-257557) 

SOLVENT-REFINED COAL/CRUSHING 
Combustion of pulverized, solvent-refined coal AA refs. 2 _ 42507 

SOLVENT-REFINED COAL/MATERIALS HA! 

Investigating storage, handling, and combustion re A of 
solvent refined coal. Final rt, 2:42479 (PB-257557) 

SOLVENT-REFINED COAL/STORAGE 
Investigating storage, handling, and combustion characteristics of 

solvent refined coal. Final report, 2:42479 (PB-257557) 

SOLVENT-REFINING COAL P. PLANTS 

See COAL PREPARATION PLANTS 

SOUTH CAROLINA/COASTAL WATERS 

Continental shelf processes affecting the coon y of the 
South Atlantic Bight. Annual report, June 1 May 31, 
1977, 2:44161 (SRO-889-2) 

SOUTH HAVEN MICHIGAN REACTOR 

See PALISADES-1 REACTOR 
SOVIET UNION 
See USSR 

SPACE FLIGHT/PLANNING 

Future space flight program of the USA: projection to the turn of 
the century, 2:42792 (N-76-26231) 

SPACE HEATERS/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 

development), 2:43573 (SAI-76-551-LJ) 

SPACE H HEATIN G/MARKET 
Bivalent heating system - acceptance, expectations, market 

chances. Results of an investigation by heating experts and 
public opinion analysts, 2:43570 

SPACE HEATING/THERMAL ENERGY STORAGE 
EQUIPMENT 
Process for using latent nose of subcooled salt melts for heating 

purposes (Patent), 2:43435 

Storage heater (Patent), 2:43569 

SPACE REFLECTION 

See P INVARIANCE 

SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 
BATTERIES 
Accelerated test program for sealed nickel-cadmium spacecraft 

batteries/cells. Interim report, 2:43451 (N-76-26688) 

Cycle life test. Evaluation program for secondary spacecraft cells. 
Annual report, 2:43450 (N-76-26687) 

Evaluation program for secondary s raft cells: initial 
evaluation tests of General Electric Company 12.0 ampere-hour 
nickel-cadmium spacecraft cells for the International Ultraviolet 
Explorer, 2:43452 (N-76-26693) 

SPACECRAFT POWER SUPPLIES/SILVER-CADMIUM 
BATTERIES 
Cycle life test. Evaluation program for secondary spacecraft cells. 

Annual report, 2:43450 (N-76-26687) 

SPACECRAFT POWER SUPPLIES/SILVER-ZINC 
BATTERIES 
Cycle life test. Evaluation program for secondary spacecraft cells. 

Annual report, 2:43450 (N-76-26687) 

SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Selenide isoto Lewy (Performance characteristics for 1981, 

1983, and 1985), 2:42749 (CONF-770302-1) 

SPAIN/NUCLEAR FACILITIES 

ag of the JEN - present programmes and objectives, 
2:4. 

SPAIN/NUCLEAR INDUSTRY 
Nuclear industry chart No. 22 - Spain, 2:42925 

SPARK IGNITION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Internal combustion engine with a controlling device for the waste 

= emission (Patent), 2:43635 

SPARK IGNITION ENGINES/TECHNOLOGY ASSESSMENT 
Small- and medium-power energy converters evolution, 2:43529 

SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 

University.) 
PEAR/PO 


BEAMS 
Polarization experiments at PEP, 2:43964 


STAINLESS STEEL-304/CATALYTIC EFFECTS 


SPECIAL PRODUCTION REACTORS 
(For producing fissile materials such as URANIUM 233, 
CALIFORNIUM 252, THORIUM 232, etc; see also 
PLUTONIUM PRODUCTION REACTORS.) 
SPECIAL PRODUCTION REACTORS/MANAGEMENT 
Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA military 
os and restricted data functions. Appendix I. 
onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 
SPENT FUEL CASKS/SAFETY 
Radiation protection in the transport of spent fuel elements, 
2:44105 (AED-Conf-76-280-000) 
SPENT FUEL ELEMENTS/AFTER-HEAT 
HTGER spent fuel element decay heat and source term analysis, 
2:42966 (GA-A-14140) 
SPENT FUEL ELEMENTS/RADIATION DOSES 
HTGER spent fuel element decay heat and source term analysis, 
2:42966 (GA-A-14140) 
SPENT FUEL ELEMENTS/TRANSPORT 
Radiation protection in the transport of spent fuel elements, 
2:44105 (AED-Conf-76-280-000) 
SPENT FUEL STORAGE/BIBLIOGRAPHIES 
LMFBR Fuel Reprocessing Program. Considerations for use of 
water coolant for decay storage of liquid-metal fast breeder 
reactor spent fuel elements: a literature survey, 2:42672 
(ORNL/TM-5762) 
SPENT FUEL STORAGE/LEAKS 
Primary source of radionuclides leaking into the ICPP fuel storage 
basin (EBR-II fuel is ao 2:42681 (ICP-1112) 
SPENT FUELS/REPROCESSIN 
LWR fuel recycle program. ie progress report, January- 
March 1977, 2:42668 (BNWL-2080-4) 
— adaptations of dry techniques to aqueous reprocessing, 
42675 
SPENT FUELS/RESEARCH PROGRAMS 
LWR fuel recycle program. Quarterly progress report, January- 
March 1977, 2:42668 (BNWL-2080-4) 
SPHINGOMYELINS/BIOCHEMICAL REACTION KINETICS 
Enzymatic probes of lipoprotein structure. Hydrolysis of human 
serum low density lipoprotein-2 by phospholipase Ao, 2:44070 
SPORES/BIOLOGICAL EVOLUTION 
Cretaceous and Tertiary palynomorph assemblages from Banks 
Island and adjacent areas (N.W.T.), 2:42533 
SPR-2 REACTOR/REACTOR ACCIDENTS 
Assessments of the probabilities of aircraft impact with the Sandia 
Pulsed Reactor and Building 836, Sandia Laboratories, 
Albuquerque, 2:43270 (SAND-76-0366) 
SPR-3 REACTOR/REACTOR ACCIDENTS 
Assessments of the probabilities of aircraft impact with the Sandia 
Pulsed Reactor and Building 836, Sandia Laboratories, 
op 2:43270 (SAND-76-0366) 
RAY PONDS 


See COOLING PONDS 
SPR-II REACTOR 

See SPR-2 REACTOR 
SPRINGS 

(Mechanical springs only.) 

Application of Belleville springs as energy storage devices on 
packed valve stem seals in CANDU power reactor service, 
2:42991 

SQUID DEVICES/REVIEWS 
J hson junction devices, 2:44429 
SRC PROCESS/PILOT PLANTS 
Solvent Refined Coal (SRC) process. Quarterly technical progress 
pte April-June 1976, 2: $2375 (FE-496-127) 
SR-OB REA R 
See SUBCRITICAL ASSEMBLIES 
STABILIZED SUPERCONDUCTORS/DESIGN 
Method for stabilizing a su ~ ey (Patent), 2:43846 
STABILIZED SUPERCONDUCTORS/FABRICATION 
Method for stabilizing a superconductor (Patent), 2:43846 
Method to produce a stabilized superconductor (Patent), 2:43843 
STABLE ISOTOPES/RESEARCH PROGRAMS 

Stable isotopes: essential tools in biological and medical research, 

2:44063 (CONF- 770121-1) 
STABLE ISOTOPES/TRADE 

Stable isotope customer list and summary of shipments. FY 1976, 
July 1, ai grow 30, 1976, 2:42744 (ORNL/TM-5853) 

‘AINLESS 1/STRESS CORROSION 

Elastic and plastic strains and the stress corrosion cracking of 
austenitic stainless steels. Progress ——. April 30, 1976- 
December 30, 1976, 2:43729 (COO-2576-4) 

STAINLESS STEEL-304/CATALYTIC EFFECTS 
Chemical engineering research, 2:43795 (ORNL/TM-5291) 





STAINLESS STEEL-304/CORROSION FATIGUE 


STAINLESS STEEL-304/CORROSION FATIGUE 

Reactor primary coolant system pipe rupture study. Progress 

report No. 37, July-September 1976, 2:43251 (GEAP-10207-37) 
STAINLESS STEEL-304/CREEP 

High temperature structural design technology: application. 
Ganetty progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045-1) 

VASTAR, a curve-fitting computer programme for creep strain- 
time data (LMFBR), 2:43005 (ECN-3) 

STAINLESS STEEL-304/FATIGUE 
ope 308 of high and low-cycle fatigue data for solution-treated 
304 stainless steel, 2:43691 (BNL-NUREG-50601) 
STAIN ESS STEEL-304/MECHANICAL PROPERTIES 

High-temperature structural ae program semiannual progress 
report fo t for period ending June 30, 1976, 2:43016 (ORNL-5235) 

Yield surfaces and elastic-plastic behavior of type 304 stainless 
steel at room temperature, 2: — (ORNL/TM-5421) 

STAINLESS STEEL-304/STRAIN 
High temperature structural pe technology: application. 
uarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045- 1) 
STAINLESS STEEL-304/STRESS CORROSION 

Elastic and plastic strains and the stress corrosion cracking of 
austenitic stainless steels. Progress report, April 30, 1976- 
December 30, 1976, 2:43729 (COO-2576-4) 

STAINLESS STEEL-310/STRESS CORROSION 

Elastic and plastic strains and the stress corrosion cracking of 
austenitic stainless steels. Progress report, April 30, 1976- 
December 30, 1976, 2:43729 (COO-2576-4) 

STAINLESS STEEL-316/CAVITATION 

Some observations on cavitation and its effects in liquid sodium, 

2:43692 (CEGB-RD/B/N-3719) 
STAINLESS STEEL-316/CORROSION 

Corrosion resistance of type 316 stainless steel to LizBeF, (66-34 
Mole % LiF-BeF2), 2:43732 (ORNL/TM-5782) 

Sodium technology program: component materials com Si. 
Quarterly progress report for period ending October 31, 1976, 
2:43733 (WARD-NA-3045-41) 

STAINLESS STEEL-316/CREEP 
High temperature structural design technology: application. 
uarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045-1) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 

High-temperature structural design program semiannual progress 

report for period ending June 30, 1976, 2:43016 (ORNL-5235) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Empirical relationship for swelling in 20% cold worked stainless 
steel (Neutron irradiation), 2:43743 (HEDL-TME-76-96) 

Some considerations of displacement rate and temperature 
gradients and specimen dimensions on penetrating ion 
irradiation experiments (20°C), 2:43741 (CONF-760935-P1) 

STAINLESS STEEL-316/PITTING CORROSION 

Sodium technology program: component materials co + 
Quarterly progress report for period ending October 31, 1976 
2:43733 (WARD-NA-3045-41) 

STAINLESS STEEL-316/STRAINS 

High temperature structural design technology: application. 
Quarterly progress reports for the periods ending: November 
30, 1975, February 29, 1976, May 31, 1976, August 31, 1976, 
2:43028 (WARD-SD-3045-1) 

STAINLESS STEEL-321/CAVITATION 
Some observations on cavitation and its effects in liquid sodium, 
2:43692 (CEGB-RD/B/N-3719) 
STAINLESS STEELS 
See also STAINLESS STEEL-301 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEELS/INCLUSIONS 
Nonmetallic inclusions in JBK-75 stainless steel, 2:43698 (RFP- 


2536) 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Nonmetallic inclusions in JBK-75 stainless steel, 2:43698 (RFP- 


2536) 
STAINLESS STEELS/MICROSTRUCTURE 
Detection of delta-ferrite to sigma transformation using 
metallographic techniques involving ferromagnetic colloid, 
color etching, and microprobe analysis, 2:43679 (CONF- 
7609 106-4) 


STAINLESS STEELS/PHASE TRANSFORMATIONS 
Detection of delta-ferrite to sigma transformation using 
metallographic techniques involving ferromagnetic colloid, 
color etching, and microprobe analysis, 2:43679 (CONF- 
7609 106-4) 
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STAINLESS STEELS/VOIDS 
Grass-code calculation for the behavior of helium in austenitic 
stainless steels, 2:43740 (CONF-760935-P1) 
ND. 


ARDS 
See also SAFETY STANDARDS 
STANDARDS/INDEXES 
Personnel involved in the development of nuclear standards in the 
United States, 1976, 2:43074 (ORNL/ENG-4) 
RDT Standards Index, January-March 1977, 2:43076 (RDT- 
INDEX-4-77) 
STANDARDS/PERSONNEL 
Personnel involved in the development of nuclear standards in the 
United States, 1976, 2:43074 (ORNL/ENG-4) 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/ELECTRON SOURCES 
High intensity polarized electron source for the Stanford Linear 
Accelerator, 2:43954 
Peggy, the SLAC polarized electron source, 2:43953 
STANFORD 20-GEV LINAC/LASER RADIATION 
Laser beams in high energy physics, 2:43956 
STANFORD 20-GEV LINAC/POLARIZED TARGETS 
SLAC-Yale polarized proton target, 2:43958 
Stanford polarized atomic beam a 2:43961 
STAR ACCRETION/HYDRODYN ICS 


Self-similar collapse of isothermal spheres and star formation, 
2:44169 


STARS 
See also CEPHEIDS 
MAGNETIC STARS 
NEUTRON STARS 
STARS/ENERGY LOSSES 
—— = a neutral current on the neutrino bremsstrahlung, 
2: 
START-UP (REACTOR) 
See REACTOR START-UP 
STATISTICS 
Rare event techniques applied in the Rasmussen study, 2:4467 3 
(LA-6758-C) 
STATISTICS/CLASSIFICATION 
Robust discrimination and classification (Example: classifying 
potential oil land as producing or nonproducing), 2:44672 (LA- 
6758-C) 
STATISTICS/COMPUTER CALCULATIONS 
Robust/resistant N-factor PLUS analyses, 2:44674 (LA-6758-C) 
STATISTICS/MEETINGS 
Proceedings of the second ERDA statistical symposiuin , 2:44671 
(LA-6758-C) 
STEADY-STATE D-T REACTORS/TEMPERATURE 
DISTRIBUTION 
Possibility of steady-state thermonuclear reaction in a tokamak, 
444 


2:44475 
STEAM/METALLURGICAL EFFECTS 
Refractory lining —— for coal gasifiers, 2:43753 
STEAM/TWO-PHASE FLOW 
Flow-regime characterization for horizontal two-phase steam 
flow, 2:42835 (UCRL-52186) 
GENERATION/WASTE PROCESSING PLANTS 
Heating power industry and waste incineration in medium-size 
towns, Pt. 1. Extension in Rosenheim, 2:43455 
STEAM GENERATORS/CONTROL SYSTEMS 
Experimental dynamic characteristics of the TGMP-114 steam 
generator with a combined pressure control program, 2:42881 
System of control of a 300 MW power unit with once-through- 
type steam generator as applicable to combined pressure 
variation operating conditions, 2:42853 
STEAM GENERATORS/OPERATION 
Experimental dynamic characteristics of the TGMP-114 steam 
generator with a combined pressure control program, 2:42881 
STEAM GENERATORS/PRESSURE CONTROL 
Experimental dynamic characteristics of the TGMP-114 steam 
generator with a combined pressure control program, 2:42881 
STEAM GENERATORS/SHOCK ABSORBERS 
Energy absorbing structure. Proceedings of an educational 
seminar on the uses of californium-252 in teaching and research 
(Patent; LMFBR steam generator liner), 2:43048 
STEAM GENERATORS/STRESS ANALYSIS 
Triangular plate bending finite elements for the dynamic response 
of we plates including shear and rotatory inertia effects, 
2:43169 
STEAM LINES/FAILURES 
Environmental qualification: instrument transmitter temperature 
transient analysis (PWR), 2:43309 (WCAP-8937) 
QUALITY 


Thermodynamic analysis of the process of reduction of humidity 
in the flow-through part with saturated steam, 2:43180 
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STEAM REFORMER PROCESSES/CATALYSTS 

Catalyst for the continuous conversion of hydrocarbons by steam 

(Patent), 2:42578 

Method to reform hydrocarbons with steam (Patent), 2:42567 
STEAM TURBINES/CONTROL 

Control of medium-sized and industrial steam turbines, 2:42875 
STEAM TURBINES/CONTROL SYSTEMS 

Control of the industrial steam turbine, 2:42873 

= _—— associated with industrial steam turbines, 


2:4 
STEAM ‘TURBINES/DESIGN 
Steam turbines for industry, 2:42870 
Steam turbines of medium output, 2:42874 
STEAM TURBINES/HYDRODYNAMICS 
Hydrodynamic forces in steam turbine shrouds, 2:42880 
STEAM TURBINES/TURBINE BLADES 
Investigation of the structure of flow turbulence in ate blading 
covered with salt and metal oxide = 2:42889 
Modern industrial turbine blading, 2:4287 


See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOL YBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 
STEELS/CORROSION FATIGUE 
Fatigue of structural steel for offshore platforms, 2:43734 
STEELS/CORROSION PROTECTIO ON 
Factors controlling nitrate cracking of mild steel, 2:43731 (DP- 
MS-76-67) 
STEELS/FATIGUE 
Effect of pressurized water reactor environment on fatigue crack 
are. including hole times, 2:42949 (CONF-770503-2) 
ts of strength and grain size on near-threshold fati crack 
owth in root Soeoate cost steel, 2:43681 (LBL-5188 
STEELS/FRA 
Influence of retained austenite on the thick section mechanical 
properties of a commercial low alloy ultra-high strength steel, 
2:43682 (LBL-5787) 
New experimental method on brittle fracture pro oer arrest 
characteristics of welded steel plate, 2:43151 (INIS-mf-3386) 
STEELS/GRAIN SIZE 
Effects of strength and grain size on near-threshold fatigue crack 
owth in ultra-high strength steel, 2:43681 (LBL-5188) 
STEELS/MECHANICAL PROPERTIES 
Microstructue and mechanical properties of AISI 4340 steel 
modified with aluminum and silicon, 2:43683 (LBL-6046) 
STEELS/MICROSTRUCTURE 
Influence of retained austenite on the thick section mechanical 
oe of a commercial low alloy ultra-high strength steel, 
43682 (LBL-5787) 
Microstructue and mechanical properties of AISI 4340 steel 
modified with aluminum and silicon, 2:43683 (LBL-6046) 
STEELS/NEUTRON TRANSPORT 
Neutron dose transmission factors for various shields, 2:44416 
(ORNL-tr-4280) 
STEELS/PHYSICAL RADIATION EFFECTS 
Significance of the neutron spectrum in determining the radiation 
damage (PWR; LMFBR), 2:42944 (AED-Conf-76-556-005) 
STEELS, STRESSES 
Effect of pressurized water reactor environment on peat 
sree, t including hole times, 2:42949 (CONF-770503-2) 


See also SIRIUS DEVICE 
TORSATRON STELLARATOR 
STELLARATORS/EQUILIBRIUM PLASMA 
uilibrium and stability of oy 1=2 stellarator without 
ongitudinal current, 2:4452 
STELLARA TORS/ HIGH-FREQUENCY HEATING 
Lower-hybrid decay spectrum in the presence of well-developed 
resonance cones in the Wendelstein 2A-stellarator, 2:44455 
(CEA-CR-10(Vol.2)) 
STELLARATORS/PLASMA DRIFT 
Neoclassical diffusion in traps with a helical magnetic axis, 2:44528 
STELLARATORS/PLASMA INSTABILITY 
uilibrium and stability of the 1=2 stellarator without 
Ongitudinal current, 2:44527 
STELLARATORS/PLASMA MACROINSTABILITIES 
Finite-Larmor-radius stabilization of the m=2 instability in the 
Isar T1-B high-beta stellarator, 2:44546 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 
Effects of divided doses of radiation on kinetics of hemopoictic 
stem cells, 2:44119 (ERDA-tr-266) 
STILBESTROL/BIOLOGICAL EFFECTS 
Regulation of the cell cycle by diethylstilbestrol and 
_ rogestrerone in cultured endometrial cells, 2:44080 
STI iG ENGINES/DESIGN 


a working according to the Stirling process (Patent), 
43624 


SU-4 GROUPS/CHARM PARTICLES 


——— ENGINES/FUEL INJECTION SYSTEMS 
t for feeding thermal generators with fuel (Patent), 


439 19 
STIRLING ENGINES/HEAT pee ny , 
eat exc er for Stirling cycle-engines (Patent), 2:43917 
STIRLING ENGINES/TECHNO LOGY Y ASSESSMENT 
Small- and medium-power energy converters evolution, 2:43529 
had — S/THERMAL ENERGY STORAGE 


Heat en; —- eaent), 2:43835 
STORAG 
See also ISABELLE STORAGE RINGS 
the TORAGE RINGS 


R 
STORAGE RINGS/INSTABILITY GROWTH RATES 
——e of a bunched proton beam interacting with an ion wake, 


STORAGE RINGS/POLARIZED BEAMS 
Static and dynamic imperfection resonance methods to produce 
os polarized photon beams i in electron synchrotrons and 
larization asymmetries in e*, e~ storage rings, 2:43941 
STORAGE (SP FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STOVES/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
oeeee 2 2:43573 (SAI-76-551-LJ) 
/BIOLOGICAL REPAIR 
Study of DNA ir and ERDAt 266 in radiosensitive tissues of 
irradiated rats, eee DA-tr-266) 
STRATIFIED CHARGE ENG 
Science -_ technology. Methanol e a ergo 
strategy for troleum era, 2:4 ( -52 6-12) 
STRATOSPHERE/CHEM EMICAL COMPOSITION 
Airstream air -pewryb rogram: P-system validation experiments 
ma SFb and Freon-II in stratosphere), 2:44000 (HASL- 


STRATOSPHERE/RADIOACTIVITY 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
STREAK PHOTOGRAPHY/X-RAY EQUIPMENT 
Composite x-ray pinholes for time-resolved microphotography of 
laser — targets, 2:44503 


See also RIVERS 
STREAMS/RADIATION MONITORING 
West Valley Reprocessing Plant. Environmental report No. 21, 
July-December 1976, 2:42730 (DOCKET-50201-179) 
PTOCOCCUS/GENE RECOMBINATION 
Binding and entry of DNA in bacterial transformation, 2:44067 
(BNL-22179(Rev.)) 
PTOCOCCUS/GENETIC VARIABILITY 
Binding and entry of DNA in bacterial transformation, 2:44067 
(BNL-22179(Rev.)) 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Elastic-plastic analysis using an efficient formulation of the finite 
element method, 2:43158 
Implementation of advanced finite element technology in 
structural analysis computer codes, 2:43164 
Reduced finite element systems in dynamics which retain full rate 
of convergence, 2:43162 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
Inelastic strong interactions at high energies. Progress report, June 
1, 1976-January 20, 1977 (Perturbation and skeleton expansion 
perturbation, renormalization group, lattice field), 2:44356 
(COO-2978-1) 
STRONTIUM 89/RADIONUCLIDE KINETICS 
Internal radiation dose commitments in the northern temperate 
zone from ®Sr, '*°Ba, '*'I and '*Cs produced in nuclear tests, 
2:44134 (HASL-318) 
STRONTIUM 90/ENVIRONMENTAL TRANSPORT 
Radioactive _ of food in Hungary examined, 2:44036 
(JPRS-68877 
STRONTIUM 90/RADIONUCLIDE KINETICS 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
STRONTIUM 90/RADIONUCLIDE MIGRATION 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE/COPOLYMERIZATION 
Copolymers from azo-inducers and styrene synthesis, 
characterization, grafting, mee ry linking, 2:43819 
SU-4 GROUPS/CHA PARTI 
—— decays of the D- a in a spectrum- goes 
SU(4) (Mass dependence), 2:44336 (ORO-3992-291) 





SUBBITUMINOUS COAL/EXPLOSIVE FRACTURING 


SUBBITUMINOUS COAL/EXPLOSIVE FRACTURING 
LLL in situ coal gasification ———-. Annual report fiscal year 
1976, July 1975-September 1976 (38 refs), 2:42369 (UCRL- 
50032-76) 
SUBCRITICAL ASSEMBLIES/REACTIVITY 
Reactivity measurement in a far-subcritical fast system. III. Source 
jerk method, 2:43221 (JAERI-M-6496) 
SUBMARINES/DESIGN 
New concept of underwater remote controlled tracked vehicle for 
deep water trenching operations, 2:43927 
Submersible diving system for science, 2:43921 
Towed underwater vehicle applications from 1960 through 1975, 
2:43922 
SUBSTRATES/SURFACE CLEANING 
Substrate cleaning prior to thick film screening, 2:43804 (SAND- 
77-0368) 
SUBTERRENE PENETRATORS/DESIGN 
Rapid excavation by rock melting (LASL Subterrene Pro — 
tatus report, September 1973-June 1976, 2:42834 aod 979- Sr) 
SUBTERRENE PENETRATORS/PERFORMANCE 
Rapid excavation by rock melting (LASL Subterrene ana — 
tatus report, September 1973-June 1976, 2:42834 brates 575. SR) 
SUBTERRENE PENETRATORS/RESEARCH PROG 
Rapid excavation by rock melting (LASL Subterrene Program 
Status report, September a 1976, 2:42834 (LA-5979- SR) 
SULFATES/CHROMATOGRAP 
Analysis of sea water by steed chromatography. Final report, 
2:43785 (COO-3119-10) 
SULFATES/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications in clinical 
medicine diagnostic tests and field use for assay of 
a samples for pollutants), 2: "44087 (ORNL/TM- 


91) 
SULFIDhS/ION-MOLECULE COLLISIONS 
L-shell vacancy lifetime effects on Ka x-ray satellites produced in 
heavy-ion-atom collisions (32 MeV), 2:44194 
SULFUR/BIOLOGICAL ACCUMULATION 
Characteristics of tree bark as an indicator in high-emission areas, 


2:44146 
SULFUR/MONITORING 

Continuous measurement of sulfur in submicrometric aerosols. 

Report for Jun 1974-Jun 1975, 2:44013 (PB-257543) 
SULFUR/RECOVERY 

Advanced coal gasification system for electric power generation. 
Research and Development report No. 81, interim report No. 5. 
Report for the transition — period, July 1-September 30, 
1976, 2:42365 (FE-1514-5 

be process: catalytic ie. Part 2: COS and CS: hydrolysis, 

SULFUR/REMOVAL 
Hot fuel gas desulfurization, 2:42355 (PB-257036) 
Process for producing low sulfur coke (Patent; 8 claims), 2:42354 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
SO? control plan analysis for Kennecott Copper Corporation, 
Utah division. Final report, 2:44002 (PB-255242) 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Sulfur dioxide impact at West Whitecourt, 2:42620 
SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 
Sulfur dioxide impact at West Whitecourt, 2:42620 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Characterization of steady wind incidents for air quality 
management, 2:44019 

National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 

SULFUR DIOXIDE/MAXIMUM ACCEPTABLE 

CONTAMINATION 

National air quality and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 

SULFUR DIOXIDE/MONITORING 

The application of EPA method 6 to high sulfur dioxide 
concentrations. Final report, 2:44009 (PB-257104) 

The Environmental Protection Agency Northern Great Plains 
ambient air monitoring network. Volume I. Summary. Final 
report, Sep 1974-Sep 1975, 2:44007 (PB-257040) 

The Environmental ProtectionA. ency Northern Great Plains 
ambient air monitoring netwo "4 Volume II. Detailed data 
listing. Final report, Sep 1974-Sep 1975, 2:44008 (PB-257041) 

SULFUR DIOXIDE/PHOTOCHEMISTRY 

Effect of atmospheric SO2 +d upon observed nitrate 

concentrations in aerosols, 2:44021 
SULFUR DIOXIDE/REMOVAL 

Combined process for upgrading spent alkylation acid and 
reducing noxious a content of waste gaseous streams (Patent; 
18 claims), 2:4240 

Energy requirements for fluidized-bed coal combustion in 800- 
1,000 MW steam electric power plants (14 refs), 2:42498 
(ORAU/IEA(M)-77-4) 
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Method and equipment to wash gases which are enriched with 
SO:, fluorine, NOsub(x), N, COz and O: (Patent), 2:42401 
Supportive studies in fluidized-bed combustion. Quarterly repo 
October-December 1976, 2:42488 (ANL/ES-CEN- 1018) 
SULFUR FLUORIDES/DIELECTRIC PROPERTIES 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Third quarterly report for period ending December 
31, 1976 (CeFio, CeFi2, CsFe, CFs with No, SF, c-C4Fs, iso- 
CFs), 2:43778 (ORNL/TM-5806) 
SULFUR FLUORIDES/ENERGY-LEVEL TRANSITIONS 
Identification of the SF¢ transitions pumped by a CO: laser, 


2:44185 
SULFUR FLUORIDES/OPTICAL PUMPING 
Identification of the SF¢ transitions pumped by a CO: laser, 


2:44185 
SULFUR FLUORIDES/ROTATIONAL STATES 
Identification of the SF, transitions pumped by a CO: laser, 


2:44185 
SULFUR FLUORIDES/SAMPLING 
Airstream air sampling program: P-system validation experiments 
(Sampling SFb and Freon-II in stratosphere), 2:44000 (HASL- 
318 


SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/ADSORPTION 
Method for desulphurizing waste gases, 2:42402 
SULFUR OXIDES/REMOVAL 
Process for the treatment of sulfur and nitrogen oxides formed 
during power generation (Patent), 2:42902 
SULFUR TRIOXIDE/ADSORPTION 
Method for the adsorption of gaseous components from gases, 
2:43793 
SULFURIC ACID/ABSORPTION SPECTROSCOPY 
Infrared absorption by sulfuric acid vapor. Final report, Aug 1975- 
Jan 1976, 2:43787 (PB-257088) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CABLES/CRYOGENICS 
Cryogenic engineering for the Brookhaven power transmission 
project, 2:42917 
SUPERCONDUCTING CABLES/ENERGY LOSSES 
Energy dissipation in a superconductors in pulsed 
magnetic fields, 2:43763 
SUPERCONDUCTING CABLES/ENERGY STORAGE 
Prospects of using superconducting dc lines, 2:43423 (BNL-tr-637) 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
USERDA Division of Electric Energy Systems dc 
superconducting en transmission line project at LASL. 
Progress report No. 15, October 1, 1975- _ 30, 1976 
(100-kV, 5 GW dc), 2:42916 (LA-6699-PR 
SUPERCONDUCTING COILS/COOLING SYSTEMS 
a - for a superconductive exciter winding (Patent), 
4 
SUPERCONDUCTING COLLOID DETECTORS 
Superheated s eaaeecens suspension as transition radiation 
detector, 2:439 
SUPERCONDUCTING COMPOSITES/ENERGY LOSSES 
Energy dissipation in composite superconductors in pulsed 
magnetic fields, 2:43763 
SUPERCONDUCTING COMPOSITES/MATHEMATICAL 
MODELS 
Dynamic simulation of normal zone evolution in a 
superconducting composite, 2:43848 
SUPERCONDUCTING GENERATORS/COOLING SYSTEMS 
me es for a superconductive exciter winding (Patent), 


SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/FLUCTUATIONS 
a fluctuations at superconducting point junctions, 


SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Pulsed MHD generator with a superconducting magnet system, 
2:43532 (ERDA-tr-263) 
SUPERCONDUCTING MAGNETS/OPTIMIZATION 
Dynamic simulation of normal zone evolution in a 
superconducting composite, 2:43848 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 


Effects of 30-GeV-proton irradiation on the critical currents of 
NbTi multifilament wire, 2:43745 
SUPERCONDUCTIVITY/ELECTRON-ELECTRON COUPLING 
Possible dynamic insulator-superconductor phase transition in a dc 
electric field, 2:44428 
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SUPERCONDUCTIVITY/MEASURING METHODS 
Contactless method of observing superconductivity in 
inhomogeneous media, 2:43844 
SUPERCONDUCTIVITY/PAIRING INTERACTIONS 
New mechanism for superconductivity: ns between spatially 
separated electrons and holes, 2:44426 
SUPE CONDUCTORS 
See also STABILIZED SUPERCONDUCTORS 
TYPE-I SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/ELECTRON-PHONON COUPLING 
; — ‘ mechanism of the effect of sound on the 
rconductin is 2:44431 
SUPE! CONDU'! RS/ENERGY GAP 
— mn of the effect of ont on the 
rconducting ene’ ap, 2: 
SUPE! CONDU' ORS PHYSICAL R. RADIATION EFFECTS 
Determination of the damage-energy cross section of 14-MeV 
neutrons from critical-property changes in irradiated NbsSn, 
2:43739 (CONF.760935-P1) 
SUPERCONDUCTORS / SOUND WAVES 
Sound velocity in superconductors, 2:44430 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/STRESS ANALYSIS 
Use of a column-supported artificial roof for rock pressure control 
in working thick steep coal seams by inclined slices (5 refs.), 
2:42434 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
SURFACE AIR/AIR QUALITY 
Review of air quality modeling techniques. Volume 8 (Assessment 
of environmental effects of nuclear, geothermal, and fossil-fuel 
power plants), 2:44001 (LBL-599 
SURFACE AIR/RADIATION MONITORING 
West Valley Reprocessing Plant. Environmental report No. 21, 
July-December 1976, 2:42730 (DOCKET-50201-179) 
SURFACE AIR/RADIOACTIVITY 
HASL fallout program data (Tabulated data on fallout 
radioactivity in environment), 2:44027 (HASL-318) 
SURFACE AIR/REGIONAL ANALYSIS 
Review of air quality modeling techniques. Volume 8 (Assessment 
of environmental effects of nuclear, geothermal, and fossil-fuel 
power plants), 2:44001 (LBL-5998) 
SURFACE CLEANING 
aoe prior to thick film screening, 2:43804 (SAND- 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Mine site rehabilitation in New South Wales, 2:42426 
Strip mining, the West, and the Nation (Detailed examination of 
State and Federal laws), 2:42417 
SURFACE MINING/FEASIBILITY STUDIES 
Feasibility study, Deer Park me ary | project. Report for 1 Sep 
1972-3 Mar 1973, 2:42412 (PB-25713 
SURFACE MIN{NG/LAND RECLAMATION 
Bryophytes and revegetation of coal spoils in southern Iowa, 
2:42408 (IS-ICP-4 5 
Coal mining operating regulations: adoption of ngere 
agreement with Wyoming for the enforcement and 
administration of surface coal mine reclamation standards, 
2:42416 
Economic impacts of surface mine reclamation, 2:43512 
Mine site rehabilitation in New South Wales, 2:42426 
Strip mining, the West, and the Nation (Detailed examination of 
State and Federal laws), 2:42417 
Tioga River Mine Drainage Abatement Project. Final report, 
2:42409 (PB-254418) 
SURFACE MINING/MINING EQUIPMENT 
"Mining 76’ - an international exhibition without alternatives, 
2:42449 
Alternate methods of handling the parting between two coal 
seams. Contract research report, 1976, 2:42429 (PB-256767) 
W. German lignite developments (4 refs.), 2:42470 
SURFACE MINING/PRODU UCTIVITY 
Productivity in Illinois coal mines. II, 2:42477 
SURFACE MINING/SOCIO-ECONOMIC FACTORS 
Strip mining, the West, and the Nation (Detailed examination of 
State and Federal laws), 2:42417 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
RIVERS 


STREAMS 
WATER RESERVOIRS 
SURFACE ee ee ee 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604 126-1) 
SURFACE WATERS POLLUTION 
Controlling nonpoint sediment sources with cropland 
management: a national economic assessment, 2:44056 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS/CHEMICAL PROP:RTIES 
Structure of surfactants used for the removal of salt and other 
impurities from oil, 2:42576 
SURFACTANTS/PHYSICAL PROPERTIES 
Structure of surfactants used for the removal of salt and other 
impurities from oil, 2:42576 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR/REACTOR OPERATION 
— Ka report for 1976: section 1A, 2:43052 (DOCKET- 


Pn operating report for 1976: section 1B; fuel handling, fuel 

performance, fuel characteristics; radioactive effluents, ealth 
hysics, power reductions, and shutdowns, 2:43053 (DOCKET- 
280-780) 

Annual prem report for 1976, section 2: core eae and 

start-up physics test reports, 2:43054 (DOCKET-50280-781) 
SURRY-1 REACTO ERMAL EFFLUENTS 

Annual <p report for 1976, section 3: environmental data; 

thermal plume entrainment of ichthyoplankton, 2:43055 


(DOCKET-50280-782) 
SURRY-2 REACTOR/REACTOR OPERATION 
— ~h report for 1976: section 1A, 2:43052 (DOCKET- 


Pe ong report for 1976: section 1B; fuel handling, fuel 
performance, fuel characteristics; radioactive effluents, health 
physics, power reductions, and shutdowns, 2:43053 (DOCKET- 
50280-780) 

Annual operating report for 1976, section 2: core performance and 
start-up physics test reports, 2:43054 (DOCKET-50280-781) 

SURRY-2 REACTOR/THERMAL EFFLUENTS 

Annual operating report for 1976, section 3: environmental data; 
thermal plume entrainment of ichthyoplankton, 2:43055 
(DOCKET-50280-782) 

SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 

Distinctions of ultraviolet-induced injuries in E. coli B and E. coli 
B/sub S-'/ in medium containing chloramphenicol, 2:44095 
(ERDA-ir-266) 

Distribution and biological effects of intratracheal administration 
of californium-252, 2:44137 (ERDA-tr-266) 

Effect of heparin on recovery processes in the irradiated organism, 
2:44117 (ERDA-tr-266) 

Effect of position and type of substituent in the indolyalkylamine 
series on electron donor properties and radioprotective activity, 
2:44128 (ERDA-tr-266) 

Effects of various concentrations of radioisotopes on magnitude of 
incorporation and survival of potato seeds, 2:44135 (ERDA-tr- 


266) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/ELECTRIC POWER 
Sydkraft and nuclear power, 2:42923 
SWEDEN/NUCLEAR POWER PLANTS 
Effects of heated effluent from power stations, 2:43209 
SWIMMING POOL REACTORS 
See POOL TYPE REACTORS 
SWITZERLAND/SOLAR ENERGY 
Utilization of solar energy in Switzerland; present-day possibilities 
and limitations, 2:42780 
SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYNCHROCYCLOTRONS/MAGNETIC FIELD 
CONFIGURATIONS 
Cyclic induction accelerator with constant guide field, 2:43945 
SYNCHROTRON RADIATION/POLARIZATION 
Polarization of the radiation from relativistic electrons in a 
magnetic wiggler, 2:43938 (BNL-tr-652) 
SYNCHROTRON RADIATION/POLARIZED BEAMS 
Static and dynamic imperfection resonance methods to produce 
circularly polarized photon beams i in electron synchrotrons and 
polarization asymmetries in e*, e~ storage rings, 2:43941 
SYNCHROTRONS 
See also BONN SYNCHROTRON 
CERN PS SYNCHROTRON 
PAKHRA SYNCHROTRON 
SATURNE 





SYNCHROTRONS/BEAM DYNAMICS 


SERPUKHOV SYNCHROTRON 
ZGS 


SYNCHROTRONS/BEAM DYNAMICS 
Optimum crossing transition through critical energy for an intense 
beam in a proton synchrotron, 2:43944 
SYNCHROTRONS/POLARIZED BEAMS 
Crossing a depolarizing resonance in synchrotrons, 2:43940 
Static and dynamic imperfection resonance methods to produce 
circularly polarized photon beams in electron synchrotrons and 
polarization asymmetries in e*, e~ storage rings, 2:43941 
SYNTHANE PROCESS/GASEOUS WASTES 
Synthane gasifier effluent streams (Effects of coal type and 
method of feeding), 2:42367 (PERC/RI-77/4) 
SYNTHANE PROCESS/LIQUID WASTES 
Synthane gasifier effluent streams (Effects of coal type and 
method of feeding), 2:42367 (PERC/RI-77/4) 
SYNTHANE PROCESS/SOLID WASTES 
Synthane gasifier effluent streams (Effects of coal type and 
method of feeding), 2:42367 (PERC/RI-77/4) 
SYNTHESIS GAS/PRODUCTION 
Process for the production of synthesis gas (Patent), 2:42372 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/ANTIKNOCK RATINGS 
Upgrading synthetic gasoline (Patent), 2:43658 
SYNTHETIC FUELS/CHARGES 
Fuel and energy price forecasts. Volume II. Schedules (For U.S. 
for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
SYNTHETIC FUELS/FORECASTING 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
SYNTHETIC FUELS/PRODUCTION 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 


T MATRIX 
See S MATRIX 
T-2200 RESONANCES/PARTICLE PROPERTIES 
Search for high mass mesons coupled to the anti-N N system, 
2:44243 
TAIWAN/THERMAL WATERS 
Thermal waters in Taiwan, a preliminary study, 2:42825 
TANKER SHIPS 
Ship with container to transport liquefied gas (Patent), 2:42625 
TANKER SHIPS/MATERIALS HANDLING 
Isothermal flow of viscous fluid down an inclined surface 
restricted by bulkheads, with constant flowrate, 2:42603 
TANKER SHIPS/WELDED JOINTS 
Acceptance criteria for weld defects and non-destructive 
inspection procedures for LNG tanks in ships, 2:43857 
TANKS/FLOW REGULATORS 
Tank depletion flow controller (Patent), 2:43984 
TANKS/INSPECTION 
a ea waste tank inspection program, 2:42710 (DPSPU- 
-11- 
TANTALUM/INTERNAL FRICTION 
Effect of structure on internal friction in tantalum at the N-S 
transition, 2:43714 
TANTALUM/TRANSITION TEMPERATURE 
Effect of structure on internal friction in tantalum at the N-S 
transition, 2:43714 
TANTALUM 181/MOESSBAUER EFFECT 
Volume-corrected isomer shifts of transition-metal impurities: An 
orbital electronegativity scale, 2:43724 
TARGETS 
See also POLARIZED TARGETS 
TARGETS/FABRICATION 
Fabrication of mandrels for making teu micron thick gold discs for 
~ 3 Target Fabrication Group of Y-Division, 2:43674 (UCID- 
17368) 
CT 


See TWO-COMPONENT TORUS 
TECHNOLOGY TRANSFER 
See also COMMERCIALIZATION 
TECHNOLOGY TRANSFER/RECOMMENDATIONS 
New ways to bring technology to the marketplace (Basics for 
operating Technology Extension Service), 2:43468 
TELEVISION/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
development), 2:43573 (SAI-76-551-LJ) 
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TELLURIUM 122/ENERGY LEVELS 
Study of neutron transfer through inelastic excitation in the 
reaction '**Te('*C, *C)!*Te (Angular distribution, 70 MeV, 
optical potential state dependence), 2:44388 
TELLURIUM 124 TARGET/CARBON 12 REACTIONS 
Study of neutron transfer through inelastic excitation in the 
reaction '**Te('!*C,'*C)'?*Te (Angular distribution, 70 MeV, 
optical potential state dependence), 2:44388 
TELLURIUM 126/ENERGY LEVELS 
Population of 0* states in '°Te by decay of '*I and y softness in 
even-even Te nuclei, 2:44382 
TERBIUM/ELECTRONIC STRUCTURE 
Structure of the spectra of characteristic energy losses of reflected 
electrons in Gd, Tb, Dy, and Ho (70 to 600 eV electrons), 


2:43717 
TERBIUM ALLOYS/MAGNETOSTRICTION 
Sintering studies of rare-earth iron laves phase magnetostrictive 
per ((Dyo.7Tbo.3)Fez), 2:43678 
TERBIUM ALLOYS/SINTERING 
Sintering studies of rare-earth iron laves phase magnetostrictive 
compounds ((Dyo.7Tbo. o_o) 2:43678 
TERPENES/BIOSYNTHES 
—— es: Gace. of hydrogen isotopes during the 
biosynthesis of certain aromatic constituents of plants, 2:44069 
(ORNL-tr-4340 
TERPHENYL-PARA/STRUCTURAL CHEMICAL ANALYSIS 
Neutron-diffraction study of the 1:1 molecular complex of 7,7,8,8- 
tetracyanoquinodimethane with p-terphenyl (A mixed-stack 
charge-transfer complex), 2:43816 
TEST FACILITIES 
Brief description of coal-oil mixture test apparatus (Vibrations 
during transport), 2:42381 (CONF-761019-) 
TETRAPLOIDY 
See POLYPLOIDY 
TEXAS/SALT DEPOSITS 
Preliminary study of the present and possible future oil and gas 
development of areas immediately surrounding the interior salt 
domes upper Gulf Coast Salt Dome Basins of east Texas, north 
Louisiana, and Mississippi, 2:42527 (ORNL/Sub-75/87988) 
TEXAS/URANIUM DEPOSITS 
Uranium potential of the Texas coastal plain, 2:42648 (USGS- 
OFR-76-879) 
TFR TOKAMAK/BEAM INJECTION HEATING 
Experimental results on the confinement and heating of the plasma 
in the TFR Tokamak, 2:44457 (EUR-CEA-FC-870) 
Heating by injection of fast neutrals and study of the ion energy 
balance in TFR, 2:44479 
TFR TOKAMAK/CLUSTER BEAM INJECTION 
Plasma heating by cluster injection: basic features and expected 
behavior, 2:44441 (CEA-CR-10(Vol.2)) 
TFR TOKAMAK/ELECTRON CYCLOTRON-RESONANCE 
Measurements of electron cyclotron emission from high-density 
tokamak plasmas in TFR, 2:44491 
TFR TOKAMAK/ENERGY BALANCE 
Energy balance study of a TFR discharge, 2:44478 
Heating by injection of fast neutrals and study of the ion energy 
balance in TFR, 2:44479 
TFR TOKAMAK/ENERGY LOSSES 
Measurements of electron cyclotron emission from high-density 
tokamak plasmas in TFR, 2:44491 
TFR TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
Heating by injection of fast neutrals and study of the ion energy 
balance in TFR, 2:44479 
TFR TOKAMAK/PLASMA CONFINEMENT 
Experimental results on the confinement and heating of the plasma 
in the TFR Tokamak, 2:44457 (EUR-CEA-FC-870) 
THALLIUM ISOTOPES/NUCLEAR STRUCTURE 
Rotation-aligned coupling and axil asymmetry in the neutron 
deficient lanthanum nuclei. Progress report, May 15, 1976-May 
14, 1977 (Summary of research activities at LSU for the period 
5/15/76-5/14/77), 2:44396 (ORO-4935-19) 
THERMAL ENERGY STORAGE EQUIPMENT 
High- — thermal energy storage: Working Group A, 
437 


2:43 
THERMAL ENERGY STORAGE EQUIPMENT/CONTROL 
SYSTEMS 
Central control of the charging of heat storage equipment 
(Patent), 2:43432 
Equipment for charging control of heat storage radiators (Patent), 


2:43433 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Electro-storage heating by means of latent heat (Patent), 2:43434 

Energy storage system, particularly for driving automobiles 
(Patent), 2:43628 

Heat engine (Patent), 2:43835 

Process for using latent heat of subcooled salt melts for heating 
purposes (Patent), 2:43435 

Storage heater (Patent), 2:43569 
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THERMAL ENERGY STORAGE EQUIPMENT/HEAT 
TRANSFER 


Boiling heat transfer in a bench-scale molten-salt thermal energy 
storage device (NaNOs), 2:43431 (ORNL/TM-5689) 
THERMAL INSULATION/FASTENERS 
Fatigue life evaluation of connections between the HTGR thermal 
barrier attachment fixtures and the PCRV liner, 2:42965 (GA- 
A-14040) 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR POLLUTION MONITORS 
Particulate sampling strategies for large toed plants includin 
— ow. Final report, Jun 1973-Dec 1975, 2:42900 (PB- 


THERMAL POWER PLANTS/BOILER FUEL 
Economic advantage of energy recovery a incineration of 
household refuse, 2:42866 (ERDA-tr-28 
THERMAL POWER PLANTS/ CONDENSER COOLING 
SYSTEMS 


Multifarious power plant water intake structure (MWIS). A design 
concept to reduce the environmental effects of cooling water 
intake structures. Final report, 2:42897 (PB-257201) 

THERMAL POWER PLANTS/CONTROL SYSTEMS 

Frequency- Pak atime in a power station feeding into a 

separate supply system, 2:42867 
THERMAL ER PLANTS/COOLING SYSTEMS 

Comparison of phased cooling systems with conventional cooling 
systems: performance and economics. Final report, 2:42855 
(EPRI- FP-432) 

Oscillations induced by wave motion in submerged inlets or 
marine intakes, 2:42859 

THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Environmental impact studies of the Navajo and Kai wits 
Power Plants. Annual report No. 4, 1 Jun 1974-31 May 1975, 
2:44006 (PB-256726) 

THERMAL POWER PLANTS/EQUIPMENT PROTECTION 

DEVICES 

Results of tests of an automatic emergency load relief system of a 
300 MW power unit, 2:42854 

THERMAL POWER PLANTS/FUEL ECONOMY 
Study of emissivity of furnace with introduction of pulverized 
coal particles, 2:42896 
THERMAL POWER PLANTS/HEAT RECOVERY 
Pipes for heat media, 2:43903 
THERMAL POWER PLANTS/OPERATION 

System of control of a 300 MW power unit with once-through- 
type steam generator as applicable to combined pressure 
variation operating conditions, 2:42853 

THERMAL POWER PLANTS/REFUSE DERIVED FUELS 

Solid wastes management, 2:42775 

THERMAL POWER PLANTS/REVIEWS 

Present state and possible applications of turbosets for industrial 

and medium-sized power plants, 2:42869 
THERMAL POWER PLANTS/STEAM CONDENSERS 

Feasibility study for a direct, air-cooled condensation system. 

Environmental protection technology series, 2:42856 (P5- 


256403) 
THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Important geothermal sites in Greece, based on thermo-mineral 
a and the possibilities of their exploitation and utilisation, 
:4282 


THERMAL WATERS 
— on thermal and chemical problems of thermal waters, 
:42819 
THERMAL WATERS/CHEMICAL COMPOSITION 
Considerations on the chemical and gaseous composition of 
thermal waters from the Eastern European part of the 
Pannonian Depression (Romania), 2:42810 
Geochemistry of thermal waters from various geothermal 
provinces of India, 2:42822 
Thermal waters in Taiwan, a preliminary study, 2:42825 
THERMAL WATERS/DISTRIBUTION 
Temperature and chemism of ground waters in the Western areas 
of the East European platform, 2:42823 
THERMAL WATERS/GEOCHEMISTRY 
Geochemistry of thermal waters from various geothermal 
provinces of India, 2:42822 
Geochemistry and origin of thermal waters in Poland, 2:42824 
Silica content of thermomineral waters of France in relation to 
temperature, sodium, and bicarbonate content, 2:42826 
Some features of the geochemistry of thermal water in platform 
areas from experimental data (Effects of content and 
temperature of water and composition of rock on interaction), 
2:42842 
Temperature and chemism of ground waters in the Western areas 
of the East European platform, 2:42823 


THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 


mie chemical problems of thermal waters (Brief survey), 


2:4 
THERMAL WATERS/ISOTOPE RATIO 
Helium isotopes in thermal fluids, 2:42821 
THERMAL WATERS/MINERALIZATION 
Considerations on the chemical and gaseous composition of 
thermal waters from the Eastern European part of the 
Pannonian Depression (Romania), 2:42810 
THERMAL WATERS/ORIGIN 
Geochemistry and origin of thermal waters in Poland, 2:42824 
Thermal waters in Taiwan, a preliminary study, 2:42825 
THERMAL WATERS/ROCK-FLUID INTERACTIONS 
Some features of the geochemistry of thermal water in platform 
areas from experimental data (Effects of content and 
— of water ane composition of rock on interaction), 
: 2 


Studies by the dynamic method on the reaction of rock with hot 
spring water of the Tamagawa Hot Springs in Japan, 2:42843 
THERMIONIC CONVERTERS/PERFORMANCE TESTING 
Direct thermal to electrical energy conversion with the prototype 
of thermionic converter developed at the Institute of Physics, 
Bucharest. I. Performances of series and parallel connected 
group of converters, 2:43552 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
ERDA/NASA advanced thermionic technology program. 
Progress report No. 20, 2:43551 (COO-3056-20) 
THERMOCOUPLES/ACCURACY 
Thermocouple evaluation model and evaluation of chromel-alumel 
thermocouples for High-Temperature Gas-Cooled Reactor 
applications, 2:42973 (LA-NUREG-6768-MS) 
THERMOCOUPLES/RELIABILITY 
Thermocouple evaluation model and evaluation of chromel-alumel 
thermocouples for High-Temperature Gas-Cooled Reactor 
applications, 2:42973 (LA-NUREG-6768-MS) 
THERMOELECTRIC COOLERS 
See THERMOELECTRIC REFRIGERATORS 
THERMOELECTRIC GENERATORS/PERFORMANCE 
Selenide isotope generators (Performance characteristics for 1981, 
1983, and 1985), 2:42749 (CONF-770302-1) 
THERMOELECTRIC REFRIGERATORS/DESIGN 
Thermodynamic analysis of permeable thermoelectric 
refrigerators, 2:43550 
THERMONUCLEAR DEVICES 
See also ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/MAGNET COILS 
Coil tu device in nuclear fusion apparatus (Patent), 
2:4461 


THERMONUCLEAR DEVICES/REVIEWS 
Research on controlled thermonuclear fusion in the various 
institutes of the Academy of Sciences of the USSR, 1975-1976, 


2:44438 
THERMONUCLEAR FUELS 
Catalyzed-D and D-*He fusion reactor systems, 2:44624 (CONF- 
760935-P1) 
THERMONUCLEAR FUELS/PERFORMANCE 
Potentiality of the proton-boron fuel for controlled thermonuclear 
fusion, 2: 3 
THERMONUCLEAR REACTIONS/COMPUTER NETWORKS 
MFECC electronics group has played a vital role in the creation 
of the national MFE computer network, 2:44684 (UCRL-50025- 
77-1 


THERMONUCLEAR REACTOR COOLING SYSTEMS/HEAT 
PIPES 


Evaluation of the use of heat pipes in tokamak fusion reactors, 
2:44622 (CONF-760935-P2) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
MAGNETOHYDRODYNAMICS 
Some effects of the partial decay of the toroidal magnetic field of a 
Tokamak CTR on a pipe containing a conducting fluid, 2:44621 
(CONF-760935-P2) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
NUCLEATE BOILING 
Magnetic field effects on bubble growth in boiling liquid metals, 
2:44620 (CONF-760935-P2) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Recent progress in CTR bulk radiation effects studies, 2:44648 

(CONF-760935-P1) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 

Recent progress in CTR bulk radiation effects studies, 2:44648 
(CONF-760935-P1) 

Some considerations of displacement rate and temperature 
gradients and specimen dimensions on penetrating ion 
irradiation experiments (20°C), 2:43741 (CONF-760935-P1) 





THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 


THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 
Neutron sputtering (Radioactive recoil sputtering), 2:44625 
(CONF-760935-P1) 
THERMONUCLEAR REACTOR WALLS/EROSION 
Ion, photon-surface ‘ween in fusion reactors, 2:44649 
(CONF-760935-P1 
THERMONUCLEAR REACTOR WALLS/HEAT TRANSFER 
Plasma-wall heat transfer, 2:44613 
THERMONUCLEAR REACTOR WALLS/MEETINGS 
Plasma-wall interaction. Report on the international symposium 
on plasma-wall interaction, Juelich, — Republic of 
Germany, 18-22 October 1976, 2:44 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Ion, photon-surface inieractions in fusion reactors, 2:44649 
(CONF-760935-P1) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/BOTTOMING CYCLES 
Low-temperature thermodynamic bottoming cycles for fusion 
reactors, 2:44627 (CONF-760935-P2) 
THERMONUCLEAR REACTORS/FORECASTING 
Role of advanced energy systems, 2:43516 (CONF-760935-P1) 
THERMONUCLEAR REACTORS/HEALTH HAZARDS 
Methodology for estimating radiation doses due to tritium and 
radiocarbon releases (Health hazards from thermonuclear 
reactors), 2:44133 (BNWL-2020) 
THERMONUCLEAR REACTORS/MATERIALS HANDLING 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
THERMONUCLEAR REACTORS/MEETINGS 
Technology of controlled nuclear fusion. Volume I, 2:44581 
(CONF-760935-P1) 
Technology of controlled nuclear fusion. Volume II, 2:44592 
(CONF-760935-P2) 
be ona REACTORS/NEUTRAL ATOM BEAM 
INJE 
Peo iovol 2 neutral beam injection techniques, 2:44454 (CEA- 
CR-1 
THERMONUCLEAR REACTORS/NEUTRON SPECTRA 
Effects of neutron streaming through injection ports on neutronic 
characteristics of a fusion reactor, 2:44626 (CONF-760935-P2) 
THERMONUCLEAR REACTORS/PLANNING 
Energy requirements and the 4th atomic | aac of the 
Federal Republic of Germany, 2:43104 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Effects of neutron streaming through injection ports on neutronic 
characteristics of a fusion reactor, 2:44626 (CONF-760935-P2) 
THERMONUCLEAR REACTORS/RADIOACTIVE 
EFFLUENTS 
Methodology for estimating radiation doses due to tritium and 
radiocarbon releases (Health hazards from thermonuclear 
reactors), 2:44133 (BNWL-2020) 
THERMONUCLEAR REACTORS/REACTOR KINETICS 
Direct method for numerical solution of a class of nonlinear 
Volterra integro-differential equations and its application to the 
nonlinear fission and fusion reactor kinetics, 2:43137 (JAERI-M- 


6351) 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Report on the Italian fusion research program 1973, 2:44510 
Swedish fusion research program, 2:44597 
Technology of controlled nuclear fusion. Report on the 2. topical 

——- Richland, Washington, USA, 21-23 September 1976, 

THERMONUCLEAR REACTORS/REVIEWS 
What is a plasma, 2:44511 

THERMONUCLEAR REACTORS/SPECIFICATIONS 
E-beam heated linear solenoid reactors (Conceptual design and 

systems analysis), 2:44594 (CONF-760935-P2) 

THERMONUCLEAR REACTORS/TRITIUM RECOVERY 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 

THERMONUCLEAR REACTORS/USES 
Parametric studies of applications of controlled thermonuclear 

reactor fusion energy for food production, 2:43486 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPLASTICS/MECHANICAL PROPERTIES 
Castable thermoplastic urethane elastomers. II. Structure property 

correlations, 2:43765 (SAND-76-9052) 

THETA PINCH/PLASMA SHEATH 
Sheath broadening by the lower-hybrid-drift instability in post- 

implosion theta pinches, 2:44545 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
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THIOETHERS 
See SULFIDES 
THIONINE/CHEMICAL REACTION KINETICS 
Electron transfer reactions of excited dyes with metal complexes. 
Progress report, May 1, 1976-January 31, 1977 (Fe(III)-thionine 
reaction), 2:43797 (COO-2889-1) 
THORAX 
See CHEST 
THORIUM/BREMSSTRAHLUNG 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
THORIUM/PROSPECTING 
Investigation of Alaska’s uranium potential. Part 1. 
Reconnaissance program, West-Central Alaska and Copper 
River basin. Part 2. Uranium and thorium in granitic and 
alkaline rocks in Western Alaska, 2:42650 (GJBX-28(77)) 
THORIUM/X-RAY SPECTRA 
Bremsstrahlung-induced K fluorescence, 2:44413 (LA-6072) 
THORIUM 232/FISSION PRODUCTS 
Some physics problems in the design of thorium-fuelled CANDU 
reactors, 2:42985 
THORIUM 232 TARGET/ARGON 40 REACTIONS 
Side peaking in reaction data induced by massive heavy ions, 
2:44395 


THORIUM 232 TARGET/LITHIUM 7 REACTIONS 
Determination of ['/sub n//T’/sub f/ at 12 to 20 MeV excitation 
from evaporation-residue cross sections, 2:44402 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Measurement of the neutron-induced fission cross section of ***Th 
relative to 7°5U from 0.7 to 30 MeV (0.7 to 30 MeV), 2:44404 
(UCID-17442) 
THORIUM 232 TARGET/OXYGEN 16 REACTIONS 
Trends of isotope yields observed in reactions induced by '*O ions 
of 140, 315 and 33600 MeV (Cross sections), 2:44387 
THORIUM FLUORIDES/CRYSTAL STRUCTURE 
Crystallographic studies of sodium thorium fluoride precipitates 
and of a thioniabicyclo compound, 2:43830 (LBL-5773) 
THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Irradiation performance of HTGR fertile fuel in HFIR target 
capsules HT-12 through HT-15. Part I. Experiment description 
and fission product behavior, 2:42976 (ORNL/TM-5305) 
THORIUM OXIDES/POWDER METALLURGY 
Powder fabrication of fibre-reinforced superalloy turbine blades, 
2:43663 (AGARD-CP-200) 
THREE MILE ISLAND-1 REACTOR/REACTOR COOLING 
SYSTEMS 


Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 2:43802 (ORNL/ 
NUREG-13) 

THTR-300 REACTOR/PRESSURE VESSELS 
Consequences of ‘hot spots’ on PCRVs, 2:43254 (INIS-mf-3386) 
TIN/CRITICAL FIELD 

Influence of an alternating field on the superconducting transition 

in tin, 2:43712 
TIN/EMISSION SPECTROSCOPY 

Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 

TIN 119/MOESSBAUER EFFECT 

Lattice dynamics of '!°Sn impurities in Pd (Temperature 
dependence, interatomic forces, thermal shift, recoil-free 
fraction), 2:43723 

TIN 119 TARGET/PION MINUS REACTIONS 

Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 

Production of the J/psi and psi’ (3.7) by 225-GeV/c m*~ and 
proton beams on C and Sn targets, 2:44271 

TIN 119 TARGET/PION PLUS REACTIONS 

Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 

Production of the J/psi and psi’ (3.7) by 225-GeV/c 7*~ and 
proton beams on C and Sn targets, 2:44271 

TIN 119 TARGET/PROTON REACTIONS 

Hadronic production of massive muon pairs: Dependence on 
incident-particle type and on target nucleus, 2:44230 

Production of the J/psi and psi’ (3.7) by 225-GeV/c 7*~ and 
proton beams on C and Sn targets, 2:44271 

TIN 122 TARGET/ARGON 40 REACTIONS 
Second discontinuity in the yrast levels of *Er, 2:44392 
TIN ALLOYS 
See also TIN BASE ALLOYS 
TIN ALLOYS/COLD PRESSING 

Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200) 

TIN ALLOYS/HOT PRESSING 

Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200) 
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TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Determination of the damage-energy cross section of 14-MeV 
neutrons from ee changes in irradiated Nb3Sn, 
2:43739 (CONF-760935-P 1) 
TIN ALLOYS/SOLDERING 
Soldering of —— niobium-titanium superconductor 
composite, 2:43760 (ORNL/TM-5774) 
TIN BASE ALLOYS/CRITICAL FIELD 
Free energy and thermodynamical critical field H/sub c/(T) of a 
superconductor ~ crystalline-field-split magnetic impurities: 
(LaPr)Sns, 2:4371 
TIN BASE ALLOYS/FREE ENERGY 
Free energy and thermodynamical critical field H/sub c/(T) of a 
superconductor with crystalline-field-split magnetic impurities: 
(LaPr)Sns, 2:43719 
TIRES/BIBLIOGRAPHIES 
Scrap tire disposal and utilization alternatives: a state-of-the-art 


a oe 2:43593 (AD-A-029424 
TIRE ASTE DISPOSAL 


Scrap tire disposal and utilization alternatives: a state-of-the-art 
report, 2:43593 (AD-A-029424) 
TISSUE EXTRACTS/RADIOSENSITIVITY EFFECTS 
Radioprotective effect of extract of intestinal mucosa, 2:44120 
(ERDA-tr-266) 
TISSUE-EQUIVALENT MATERIALS/PHOTON TRANSPORT 
Environment, health and safety. Phantom construction: building a 
—_ ae for whole-body counting, 2:44419 (UCRL-52 
1 
TITANATES/CRYSTAL GROWTH 
Preparation and Czochralski crystal growth of the iron titanates, 
FeTiOs, Fe2TiOs, and Fe2TiOs, 2:43769 
TITANATES/FRACTURE PROPERTIES 
Influence of porosity on the mechanical properties of lead 
zirconate-titanate ceramics, 2:43752 (LBL-5479) 
TITANATES/POROSITY 
Influence of porosity on the mechanical properties of lead 
zirconate-titanate ceramics, 2:43752 (LBL-5479) 
TITANIUM/CORROSION RESISTANCE 
Behavior of candidate canister materials in deep ocean 
environments, 2:42717 (SAND-77-0243) 
TITANIUM/SPUTTERING 
Preparation of suboxides in the Ti-O system by reactive 
sputtering, 2:43671 (LBL-4980) 
TITANIUM ALLOYS 
See also ALLOY-TZM 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CHEMICAL REACTION KINETICS 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions, 2:43727 (BNL-22275) 
TITANIUM ALLOYS/PERMEABILITY 
Hydrogen transport phenomena in uranium-0.75% titanium alloy, 
2:43685 (Y/DA-7018(Rev.)) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of 30-GeV-proton irradiation on the critical currents of 
NbTi multifilament wire, 2:43745 
Elevated-temperature tensile properties of V-15Cr-5Ti containing 
helium introduced by ion bombardment and tritium decay, 
2:43736 (CONF-760935-P1) 
Neutron-irradiation effects in molybdenum and molybdenum 
alloys, 2:43737 (CONF-760935-P1) 
TITANIUM ALLOYS/POWDER METALLURGY 
High-strength powder-metallurgy cobalt-base alloys for use up to 
50°C, 2:43664 (AGARD-CP-200) 
TITANIUM ALLOYS/SUPERCONDUCTIVITY 
Resistivity and anomalous superconducting transition in Ti/sub 1- 
x/Fe/sub x/ alloys (0<x< or =0.2), 2:43713 
TITANIUM ALLOYS/TENSILE PROPERTIES 
Elevated-temperature tensile properties of V-15Cr-5Ti containing 
helium introduced by ion bombardment and tritium decay, 
2:43736 (CONF-760935-P1) 
TITANIUM BASE ALLOYS/BRAZING 
Brazing titanium structures. Final report, 2:43670 (BDX-613- 


1666(Rev.)) 
TITANIUM BASE ALLOYS/CASTING 
Comparative evaluation of forged Ti-6AI-4V bar made from shot 
produced by the REP and CSC processes, 2:43665 (AGARD- 
CP-200) 
TITANIUM BASE ALLOYS/COLD PRESSING 
Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200) 
TITANIUM BASE ALLOYS/CORROSION RESISTANCE 
Behavior of candidate canister materials in deep ocean 
environments, 2:42717 (SAND-77-0243) 
TITANIUM BASE ALLOYS/FATIGUE 
Vacuum fatigue fracture of Ti-6AI-4V, 2: ~ wd (N-76-31340) 
TITANIUM BASE ALLOYS/HOT PRESSIN 
Advancements in superalloy powder aanesten and 
consolidation, 2:43661 (AGARD-CP-200) 


TOKAMAK DEVICES/MEETINGS 


Comparative evaluation of forged Ti-6AIl-4V bar made from shot 
CP200). by the REP and CSC processes, 2:43665 (AGARD- 
Hot isostatic pressing of Ti-6Al-4V powder forging preforms, 

2:43667 (AGARD.-CP-200 200 = tay) 
Near-net a liad airframe structures, 2:43669 
(AGARD-CP-200 
Some comments on he mechanical properties of HIP titanium, 
2:43666 (AGARD-CP-200 

TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Advancements in su yr rte production and 

consolidation, 2:43661 (AGARD-CP-200) 

TITANIUM BASE ALLOYS/POWDER METALLURGY 
Production of titanium alloy powders by — 

under vacuum, 2:43660 (AGA ARD-CP-200 

TITANIUM BASE ALLOYS/STRESS CORROSION 
Geothermal materials studies. Quarterly report, July-September 

1976, 2:42836 (UCID-17261-76-3) 

TITANIUM BASE ALLOYS/WELDING 

bap pe of hot isostatically pressed prealloyed titanium 6A\I- 
wders, 2:43668 (AGARD-CP. P-300 

TITANI M CARBIDES/METALLURGICAL EFFECTS 

—— inclusions in JBK-75 stainless steel, 2:43698 (RFP- 


) 
TITANIUM OXIDES 
See also ILMENITE 
TITANIUM OXIDES/DEPOSITION 
Preparation of suboxides in the Ti-O system by reactive 
sputtering, 2:43671 (LBL-4980) 
TO AK DEVICES 
See also ATC DEVICES 
JET TOKAMAK 
PETULA TOKAMAK 
PLT DEVICES 
TFR TOKAMAK 
TORMAC DEVICES 
TWO-COMPONENT TORUS 
TOKAMAK DEVICES/ALFVEN WAVES 
age 4 theory for excitation of Alfven waves in a tokamak, 
:44 


TOKAMAK DEVICES/BEAM INJECTION HEATING 
Plasma heating in toroidal systems by pulsed high-power charged- 
particle beams, 2:44452 (CEA-CR-10(Vol.2)) 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Diffusion in tokamaks with impurities in the Pfirsch-Schlueter 
regime, 2:44531 
TOKAMAK DEVICES/ECR HEATING 
Anomalous resistance in electron-cyclotron heating of a tokamak 
plasma, 2:44471 
High frequency power sources applied for plasma heating in TM-3 
tokamak, 2:44439 (CEA-CR-10(vol.2)) 
TOKAMAK DEVICES/ENERGY LOSSES 
Radiative cooling of tokamak plasmas due to multiply-charged Fe 
impurity ions, 2:44487 
Theory of the runaway electron tail, 2:44578 
TOKAMAK DEVICES/HIGH-FREQUENCY HEATING 
Additional heating in the Japanese Tokamak JT-60, 2:44451 
(CEA-CR-10(Vol.2)) 
Possible method for rf heating in tokamaks, 2:44470 
TOKAMAK DEVICES/ICR HEATING 
Cyclotron absorption of fast magnetosonic waves in the TM-1- 
VCh tokamak in the presence of a small group of resonant ions, 
2:44468 
Theory rt ion cyclotron resonance heating, 2:44443 (CEA-CR- 
10(Vol.2) 
TOKAMAK DEVICES/IMPURITIES 
Diffusion in tokamaks with impurities in the Pfirsch-Schlueter 
regime, 2:44531 
Radiative cooling of mae plasmas due to multiply-charged Fe 
impurity ions, 2:44487 
TOKAMAK DEVICES/ION DENSITY 
Impurities in the plasma with a high electron density in the TM-3 
tokamak, 2:44496 
TOKAMAK DEVICES/LIMITERS 
Device for supporting magnetic limiter coils within a vacuum 
container in a nuclear fusion apparatus (Patent), 2:44651 
Method for supporting magnetic limiter coils within a vacuum 
container in a nuclear fusion apparatus (Patent), 2:44652 
Protection of walls from hard disruption in large tokamaks, 
2:446 


44654 
TOKAMAK DEVICES/MAGNET COILS 
Coil supporting device in a toroidal type nuclear fusion apparatus 
(Patent), 2:44617 
TOKAMAK DEVICES/MAGNETIC FLUX 
Flux-conserving-tokamak (FCT) equilibria as a natural 
consequence of high power a beam heating, 2:44472 
TOKAMAK DEVICES/MEETIN 
Theoretical conference on non- ~~ cross section tokamaks. 
Summary lecture, 2:44601 





TOKAMAK DEVICES/NEUTRAL ATOM BEAM 


TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Additional er in the Japanese Tokamak JT-60, 2:44451 
(CEA-CR-10(Vol.2)) 
Fast-neutral-beam injection seme in T-11, 2:44483 
Flux-conserving-tokamak (FCT) equilibria as a natural 
consequence of high power neutral beam heating, 2:44472 
Theory of neutral injection heating of toroidal plasmas, 2:44444 
(CEA-CR-10(Vol.2)) 
TOKAMAK DEVICES/NEUTRAL BEAM SOURCES 
Development of neutral injectors at Fontenay-aux-Roses, 2:44623 
(CEA-CR-10(Vol.2)) 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Computer simulation of containment of electron clouds in a 
toroidal magnetic field, 2:44458 
First results from the T-10 tokamak, 2:44480 
High-beta plasma confinement in the tokamak configuration, 
2: 


TOKAMAK DEVICES/PLASMA DRIFT 

Macroscopic view on transport in toroidal every. 2:44523 
TOKAMAK DEVICES/PLASMA HEATING 

Saas one possibility of plasma heating in a tokomak, 


TOKAMAK DEVICES/RELATIVISTIC BEAM INJECTION 
Plasma heating in toroidal systems by pulsed high-power charged- 
article beams, 2:44452 (CEA-CR-10(Vol.2)) 
TOKAMAK DEVICES/SCALING LAWS 
What do high density Tokamak results say about scaling laws for 
Tokamak performance, 2:44603 
TOKAMAK DEVICES/SPECIFICATIONS 
Nuclear fusion apparatus (Patent), 2:44598 
Nuclear fusion apparatus and method for operating the same 
(Patent), 2:44599 
Toroidal nuclear fusion device (Patent), 2:44600 
TOKAMAK DEVICES/TEMPERATURE DISTRIBUTION 
Possibility of steady-state thermonuclear reaction in a tokamak, 


2:44475 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Trapped ion mode driven by ion magnetic drift resonance in a fat 
torus, 2:44547 
TOKAMAK DEVICES/VACUUM SYSTEMS 
Bellows assembly for a vacuum container in a plasma devices 
(Patent), 2:44653 
TOKAMAK DEVICES/X-RAY SPECTRA 
First results from the T-10 tokamak, 2:44480 
TOKAMAK TYPE REACTORS/CHARGED-PARTICLE 
TRANSPORT 
Azimuthal distribution of the flux of high-energy a particles to the 
chamber wall in an axisymmetric tokamak, 2:44476 
TOKAMAK TYPE REACTORS/DESIGN 
General Atomic Company fusion experimental power reactor 
conceptual design (System performance characteristics), 2:44583 
(CONF-760935-P1) 
Oak Ridge EPR and TNS studies (System parameters), 2:44584 
(CONF-760935-P1) 
Oak Ridge Tokamak Experimental Power Reactor study, 1976. 
Part I. EPR summary, 2:44595 (ORNL/TM-5572) 
Revised design for the Tokamak experimental power reactor, 
2:44580 (ANL/FPP/TM-77) 
Tokamak Engineering Technology Facility (Plasma physics and 
reactor performance), 2:44647 (CONF-760935-P1) 
TOKAMAK TYPE REACTORS/DISTRIBUTION FUNCTIONS 
Proposal for measuring the local ion distribution function and the 
neutral-density profile in toroidal plasmas, 2:44518 
TOKAMAK TYPE REACTORS/ENERGY BALANCE 
Operation and control of high density tokamak reactors, 2:44589 
(CONF-760935-P 1) 
TOKAMAK TYPE REACTORS/EQUILIBRIUM PLASMA 
MHD equilibria for plasmas in a Tokamak Engineering Test 
Reactor (TETR), 2:44520 (CONF-760935-P1) 
TOKAMAK TYPE REACTORS/FUEL CYCLE 
Catalyzed-D and D-*He fusion reactor systems, 2:44624 (CONF- 
760935-P1) 
TOKAMAK TYPE REACTORS/ICR HEATING 
Heating tokamaks via the ion-cyclotron and ion-ion hybrid 
resonances, 2:44461 (PPPL-1336) 
ICRH tokamak fusion test reactor, 2:44449 (CEA-CR-10(Vol.2)) 
Parametric cyclotron heating of a toroidal plasma, 2:44446 (CEA- 
CR-10(Vol.2)) 
TOKAMAK TYPE REACTORS/IMPURITIES 
Calculations of impurity radiation and its effects on tokamak 
experiments, 2:44612 (PPPL-1334) 
Impurity control in near-term tokamak reactors (First wall 
modifications), 2:44609 (CONF-760935-P1) 
Monte Carlo algorithm for calculating neutral gas transport in 
plasmas, 2:44522 (PPPL-1335) 
TOKAMAK TYPE REACTORS/ 
MAGNETOHYDRODYNAMICS 
MHD equilibria for plasmas in a Tokamak Engineering Test 
Reactor (TETR), 2:44520 (CONF-760935-P1) 
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TOKAMAK TYPE REACTORS/NONLINEAR PROBLEMS 
Nonlinear temperature-density stability in tokamak reactors 
operating on the D-T cycle, 2:44538 (CONF-760935-P1) 
TOKAMAK TYPE REACTORS/PLANNING 
Oak Ridge Tokamak Experimental Power Reactor study, 1976. 
Part I. EPR summary, 2:44595 (ORNL/TM-5572) 
TOKAMAK TYPE REACTORS/PLASMA HEATING 
Heating tokamaks via the ion-cyclotron and ion-ion hybrid 
resonances, 2:44461 (PPPL-1336) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 
Nonlinear temperature-density stability in tokamak reactors 
operating on the D-T cycle, 2:44538 (CONF-760935-P1) 
TOKAMAK TYPE REACTORS/PLASMA 
MICROINSTABILITIES 
Microinstabilities in complex magnetic field geometries and high-8 
sheared sheath structure. Progress report, March 1, 1976- 
February 28, 1977, 2:44539 (COO-2714-3) 
TOKAMAK TYPE REACTORS/REVIEWS 
Status of tokamak plasma physics (Survey of plasma densities and 
temperatures), 2:44587 (CONF-760935-P1) 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Tokamak Experimental Power Reactor (Conceptual design 
characteristics; plasma performance), 2:44582 (CONF-760935- 


P1) 
TOKAMAK TYPE REACTORS/TEST FACILITIES 
TETR: a Tokamak Engineering Test Reactor to qualify materials 
and blanket components for early DT Fusion Power Reactors, 
2:44646 (CONF-760935-P1) 
Tokamak Engineering Technology Facility (Plasma physics and 
reactor performance), 2:44647 (CONF-760935-P1) 
TOKAMAK TYPE REACTORS/TRANSPORT THEORY 
Monte Carlo algorithm for calculating neutral gas transport in 
plasmas, 2:44522 (PPPL-1335) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOMOGRAPHY 
Positron emission camera for transverse section tomography, 
2:44089 (LBL-2848) 
TOPOLOGICAL MAPPING/ALGORITHMS 
Area of intersection of arbitrary polygons, 2:44681 (UCID-17430) 
TOPOLOGICAL MAPPING/COMPUTER CODES 
Complex cubic splines, 2:44693 
TORMAC DEVICES/SCALING LAWS 
Scaling for Tormac fusion reactors (Parameters for steady-state 
operation), 2:44590 (CONF-760935-P1) 
TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA PINCH DEVICES/PLASMA HEATING 
Plasma heating in a high-voltage toroidal @ pinch, 2:44490 
TOROIDAL THETA PINCH DEVICES/RESEARCH 
PROGRAMS 


Theta pinches and other high-beta concepts, 2:44586 (CONF- 
760935-P1) 
TORSATRON STELLARATOR/TRAPPING 
Current plasma heating in 1 =1 torsatron ‘’Vint-20", 2:44440 
(CEA-CR-10(Vol.2)) 
TOTAL ENERGY SYSTEMS/REVIEWS 
Total energy and district heating, 2:42894 
TOTAL FLOW SYSTEMS/MATERIALS TESTING 
Geothermal materials studies. Quarterly report, July-September 
1976, 2:42836 (UCID-17261-76-3) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS/MATHEMATICAL MODELS 
HELIOS: a computer program for modeling the solar thermal test 
facility, a users guide, 2:42793 (SAND-76-0346) 
TOWER FOCUS POWER PLANTS/TEST FACILITIES 
HELIOS: a computer program for modeling the solar thermal test 
facility, a users guide, 2:42793 (SAND-76-0346) 
TRAINS/BRAKES 
Investigations in high-payload monorail and tracked systems, 
2:42458 


TRAINS/GAS TURBINES 
Duty cycles for turbine-powered trains, 2:43622 
TRAINS/MODIFICATIONS 
<= in high-payload monorail and tracked systems, 
2:4245 


TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFERASES 
See also PHOSPHOTRANSFERASES 
TRANSFERASES/INHIBITION 
Derepression of ATP sulfurylase by the sulfate analogs molybdate 
and selenate in cultured tobacco cells, 2:44073 
TRANSFORMERS/PERFORMANCE 
Determination of capacity losses in a three-winding power 
transformer, 2:42911 





SEPT. 30, 1977 


TRANSFORMERS/SAFETY 
Transient processes in circuits of differential protection of busbars 
with newly developed current transformers, 2:42912 
TRANSFORMERS NSIENTS 
Determination of three-phase transformer inrush currents, 2:42907 
Transient processes in circuits of differential protection of busbars 
with newly developed current transformers, 2:42912 
TRANSITION ELEMENTS/ELECTRON-PHONON COUPLING 
Electron-phonon coupling in the transition metals: Electronic 


aspects, 2:43725 
TRANSITION ELEMENTS/TRANSITION TEMPERATURE 
een ens in the transition metals: Electronic 
ts, 2: 
ba ITION RADIATION DETECTORS 
theated ens suspension as transition radiation 
"iaeeeter, 2:439 
TRANSIT-TIME MAGNETIC PUMPING 
Bistable equilibrium of tokamak and its application to magnetic 
a ee ee :44462 (PPPL-1341) 
UM ELEMENTS 


See = AMERICI UM 
BERKELIUM 
CALIFORNIUM 
TRANSPLUTONIUM ELEMENTS/BINDING ENERGY 
Calculation of K and L x rays for elements of Z=95 to 130, 


2:44188 
TRANSPLUTONIUM ELEMENTS/X-RAY SPECTRA 
—— of K and L x rays for elements of Z=95 to 130, 
441 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/INTEGRAL EQUATIONS 
Characteristic equation of the theory of radiation transport, 
2:44414 
TRANSPORTABLE REACTORS 
(Capable of of moved when not critical and possibly partly 
ismantled. 
TRANSPORTABLE REACTORS/MANAGEMENT 
Funding and m _ | ee alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA military 
application and restricted data functions. ons. I. 
onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Transportation energy conservation data book: Supplement III, 
2:43490 (ORNL-5248 
TRANSPORTATION SYSTEMS/AIR POLLUTION 
ABA1EMENT 
Air quality considerations in transportation planning: findings and 
recommendations on transportation control planning. Phase II. 
Final report, 2:43634 (PB-256424) 
TRANSPORTATION SYSTEMS/AIR POLLUTION CONTROL 
Air quality considerations in transportation planning: findings and 
recommendations on transportation control planning. Phase II. 
Final report, 2:43634 (PB-256424) 
TRANSPORTATION SYSTEMS/BIBLIOGRAPHIES 
—— system management: a biblio; aphy of technical 
rts. Final report (Over 150 —, :43609 (PB-257273) 
TRAN SPORTATION SYSTEMS/CHARGES 
Modal choice model for fare-free transit, 2:43585 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Air quality considerations in transportation planning: findings and 
recommendations on trans; — control planning. Phase II. 
Final report, 2:43634 (PB-25 
Transportation energy paintanten data book: Supplement III, 
2:43490 (ORNL-5248) 
a system management: a biblio; Be of technical 
rts. Final report (Over 150 citations), 2:43609 (PB-257273) 
TRAN SPORTATION SYSTEMS/ENERGY CONSUMPTION 
Montana Energy Conversion Plan. Draft final r “ye 2:43491 
TRANSPORTATION SYSTEMS/ENERGY GE 
Impact of TES on —_ structures: Working Group D, 2:43440 
TRANSPORTATION SYSTEMS/MANAG 
Transportation system management: a a of technical 
reports. Final report (Over 150 citations), 2:43609 (PB-257273) 
TRANSPORTATION SYSTEMS/MATHEMATICAL MODELS 
Modal choice model for fare-free transit, 2:43585 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Problems raised by the presence of transuranium elements in 
nuclear fuel reprocessing wastes, 2:42700 
TRAPPED-PARTICLE INSTABILITY 
Trapped ion mode driven by ion magnetic drift resonance in a fat 
torus, 2:44547 


TRUCKS/DIESEL ENGINES 


,.7-TRIMETHYLXA 
See CAFFEINE 


Measuring hydrogen-isotope distribution profiles, 2:43783 (UCRL- 
52000-77-1) 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Off-site radiological safety program for Project Rulison flaring, 
Phase III, 2:44026 (EMSL-LV-539-8) 
TRITIUM/HEALTH HAZARDS 
Off-site radiological safety program for Project Rulison flaring, 
Phase III, 2:44026 (EMSL-LV-539-8) 
TRITIUM/LASER IMPLOSIONS 
Ultrahigh compression of matter and ignition of a thermonuclear 
reaction by an intense laser pulse, 2:44474 
TRITIUM/MATERIALS HANDLING 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
TRITIUM/NUCLEAR REACTION ANALYSIS 
Measuring hydrogen-isotope distribution profiles, 2:43783 (UCRL- 
52000-77-1) 
TRITIUM/RADIOACTIVE WASTE DISPOSAL 
Considerations affecting deep-well disposal of tritium-bearing low- 
level aqueous waste from nuclear fuel reprocessing plants, 
2:42707 (ANL-76-76) 
TRITIUM/RADIOACTIVE WASTE STORAGE 
Tritium storage development. Progress report No. 9, July- 
— 1976 (Tritiated concrete-polymer), 2:42708 (BNL- 
25 


TRITIUM/REMOTE HANDLING EQUIPMENT 
Timing tests: automatic valve closure for tritium leaks, 2:43854 
(UCRL-50016-76-4) 
TRITIUM/REMOVAL 
Distribution and behavior of tritium in the Coolant-Salt 
Technology Facility (Tritium trapping using sodium 
fluoroborate), 2:43021 (ORNL/TM-5759) 
TRITIUM/SCINTILLATION COUNTING 
Determination of tritium concentration in fuel reprocessing liquid 
waste by vacuum freeze distillation, 2:42676 
Rapid and selective separation of tritium with a view to its 
ee in radioactive liquid wastes, 2:43791 (COGEMA- 


TRITIUM/SEPARATION PROCESSES 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
Limiting radioactive effluents from reprocessing plants, 2:42690 
(AED-Conf-76-280-000) 
— and separation of radioactive fission products tritium, 
and iodine in nuclear fuel reprocessing plants, 2:42674 
(GE HTR-158) 
TRITIUM/SORPTION 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
TRITIUM/THERMODYNAMIC PROPERTIES 
Hydrogen vapor pressures from 4 to 30 K: a review (67 
references), 2:43805 (UCRL-52226) 
TRITIUM/VAPOR PRESSURE 
Hydrogen vapor pressures from 4 to 30 K: a review (67 
references), 2:43805 (UCRL-52226) 
TRITIUM IONS/TRAPPING 
Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
TRITIUM OXIDES/ENVIRONMENTAL TRANSPORT 
Methodology for estimating radiation doses due to tritium and 
radiocarbon releases (Health hazards from thermonuclear 
reactors), 2:44133 
TRITIUM RECOVERY 
Controlled thermonuclear processing, 2:44650 (ORNL/TM-5291) 
TRITON REACTIONS/ELASTIC SCATTERING 
*He(t,t)*He elastic scattering measurements from 9 to 17 MeV 
(Analyzing power, differential cross section), 2:44365 
H(t Vector, "OH scattering at low energies (Differential cross 
sections, vector analyzing powers, 1.26 to 3.71 MeV cm), 
2:44239 (LA-6673-MS) 
TRITON REACTIONS/STRIPPING 
Level structure of °7Mn from a **Mn(t,p)®?Mn reaction study and 
a mixed-configuration shell model calculation, 2:44376 
TRIUMF CY ‘ON/ION SOURCES 
TRIUMF polarized ion source, 2:43952 
TROJAN CTOR/REACTOR OPERATION 
Annual operating report for 1976, 2:43064 (DOCKET-50344-436) 
TROPOSP: ICROWAVE RADIATION 
Model for the refractive-index structure constant at microwave 
frequencies, 2:43908 (SAND-76-0593) 
TRUCKS/DIESEL ENGINES 
— emissions from diesels used in trucks and buses, 





TRUCKS/FUEL ECONOMY 


TRUCKS/FUEL ECONOMY 
Triple trailer evaluation in Utah. Final report, 2:43629 (PB- 
257228) 
TRYPTAMINES 
See also SEROTONIN 
TRYPTAMINES/RADIOSENSITIVITY EFFECTS 
Effect of position and type of substituent in the indolyalkylamine 
series on electron donor properties and radioprotective activity, 
2:44128 (ERDA-tr-266) 


P 
See TRANSIT-TIME MAGNETIC PUMPING 
TUBES (CONDUITS) 
See PIPES 
TUFF/RETENTION FUNCTIONS 
Migration of plutonium and americium in the lithosphere, 2:44031 
(CONF-7604 126-1) 
TUMOR CELLS/CELL DIFFERENTIATION 
RNA synthesis and processing as a measure of phenotypic 
variability in cytodifferentiation and neoplasia, 2:44079 
TUMOR CELLS/CELL PROLIFERATION 
RNA synthesis and processing as a measure of phenotypic 
variability in cytodifferentiation and neoplasia, 2:44079 
TUMORS 
See NEOPLASMS 
TUNA/TEMPERATURE EFFECTS 
Temperature discrimination by captive free-swimming tuna, 
Euthynnus affinis, 2:44065 
TUNGSTEN/EMISSION SPECTROSCOPY 
Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Los Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 
TUNGSTEN/SURFACE COATING 
Coating of surfaces by plasma spraying, 2:43748 (Y/DA-7102) 
TUNGSTEN ALLOYS 
See also HASTELLOY C 
TUNGSTEN ALLOYS/CHEMICAL REACTION KINETICS 
Nickel based alloys as electrocatalysts for oxygen evolution from 
alkaline solutions, 2:43727 (BNL-22275) 
TUNGSTEN ALLOYS/POWDER METALLURGY 
Powder fabrication of fibre-reinforced superalloy turbine blades, 
2:43663 (AGARD-CP-200) 
TUNGSTEN COMPOUNDS/SYNTHESIS 
Synthesis of volatile uranium compounds (U(CFs)s6; W(CFs)s), 
2:43829 (COO-2563-1) 
TURBINE BLADES/AERODYNAMICS 
= — aerodynamic design for a conventional windmill, 
:42849 


TURBINE BLADES/DESIGN 
Dual — aerodynamic design for a conventional windmill, 
2:4 
Modern industrial turbine blading, 2:42871 
TURBINE BLADES/EFFICIEN 
= —" aerodynamic design for a conventional windmill, 
TURBINE BLADES/FORGING 
Alloy for turbine blades (Patent), 2:42892 
TURBINE BLADES/PROTECTIVE COATINGS 
Powder fabrication of fibre-reinforced superalloy turbine blades, 
2:43663 (AGARD-CP-200) 
TURBINE BLADES/SURFACE PROPERTIES 
Investigation of the structure of flow turbulence in turbine blading 
covered with salt and metal oxide deposits, 2:42889 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/MATERIALS TESTING 
Geothermal materials studies. Quarterly report, July-September 
1976, 2:42836 (UCID-17261-76-3) 
TURBINES/SEISMIC EFFECTS 
= a of soil-structure interaction for nuclear power plants, 
TURBOGENERATORS/DESIGN 
Air-cooled turbo-generators for 18--130 MVA, types WX and 
WY, 2:42877 
Mechanical design of steam turbosets, 2:42876 
TURBOGENERATORS/FABRICATION 
Air-cooled tara for 18--130 MVA, types WX and 
WY, 2:42877 
TURBOGENERATORS/MAGNETIC FLUX 
Model testing on axial penetration and associated losses within the 
end armature teeth of a large turboalternator, 2:42868 
TURBOGENERATORS/MAINTENANCE 
Some aspects of maintainability norms for turbogenerators, 


2:42890 
TURBOGENERATORS/ROTORS 
Overspeed test facilities of the group : overspeed testing and 
balancing of large rotors, 2:42878 
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TURBOGENERATORS/SUPPORTS 
Dynamic behavior of a 140,000 rpm 3 kW turbo-alternator 
simulator on resiliently mounted ball bearings, 2:42893 
TURBOGENERATORS/USES 
Present state and possible applications of turbosets for industrial 
and medium-sized power plants, 2:42869 
TURBOJET ENGINES/DESIGN 
-— trends in aero gas turbine design: conventional engines, 
2:43584 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 


TURBINES 
TURBOMACHINERY/EFFICIENCY 
Calculation of edge losses in unshrouded turbine blades with a 
radial gap, 2:42883 
TURBULENT HEATING 
Fast ion heating of plasma, 2:44465 
Nonlinear evolution of the collisionless tearing mode, 2:44577 
Roles of turbulence on plasma heating, 2:44448 (CEA-CR- 
10(Vol.2)) 
Turbulent current heating of a dense plasma, 2:44453 (CEA-CR- 


10(Vol.2)) 
TURBULENT HEATING/DISTRIBUTION FUNCTIONS 
Certain aspects of the production of high-energy ions in a 
turbulent current-carrying plasma, 2:44477 
TURBULENT HEATING/PLASMA SIMULATION 
Localized structures and anomalous dc resistivity, 2:44549 
TWO-COMPONENT TORUS/NEUTRAL ATOM BEAM 
INJECTION 
Reviews of TCT-fusion reactor, 2:44602 
TWO-COMPONENT TORUS/REVIEWS 
Reviews of TCT-fusion reactor, 2:44602 
TWO-PHASE FLOW/CRITICAL HEAT FLUX 
Phenomenological study of critical heat flux, 2:43898 
TWO-PHASE FLOW/FLOW RATE 
Problem of measuring _ ame of a two-phase medium when 
the flow is unsteady, 2:4 
TWO-PHASE FLOW, MATHEMATICAL MODELS 
Laminar film condensation on a vertical melting surface, 2:43895 
TWO-PHASE FLOW/MEASURING METHODS 
Problem of measuring the flowrate of a two-phase medium when 
the flow is unsteady, 2:43904 
TWO-STREAM INSTABILITY/PLASMA SIMULATION 
Localized structures and anomalous dc resistivity, 2:44549 
TYPE-I SUPERCONDUCTORS/PHASE TRANSFORMATIONS 
Formation of superconducting phase nuclei at defects, 2:44427 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Spiral-vortex expansion instability in type-II superconductors, 


2:44433 
TYPE-II SUPERCONDUCTORS/PHYSICAL RADIATION 
EFFECTS 


Effects of 30-GeV-proton irradiation on the critical currents of 
NbTi multifilament wire, 2:43745 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


U-2375 RESONANCES/PARTICLE PROPERTIES 
Search for high mass mesons coupled to the anti-N N system, 


See LAWRENCE LIVERMORE LABORATORY 
UDIMET 700/CORROSION RESISTANCE 
Behavior of candidate canister materials in deep ocean 
environments, 2:42717 (SAND-77-0243) 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UINTA FORMATION/HYDROLOGY 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 
UINTA FORMATION/RADIOACTIVE WASTE DISPOSAL 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 
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UINTA FORMATION/STRATIGRAPHY 
Preliminary study of the oil shales of the Green River formation in 
the tri-state area of Colorado, Utah, and Wyoming to 
investigate their utility for disposal of radioactive waste, 2:42715 
(ORNL/SUB-75/70345) 
ULTRACOLD NEUTRONS/NEUTRON TRANSPORT THEORY 
Optical potential for ultracold neutrons, 2:44418 
LTRASONIC TESTING 


Analysis of test dataon PVRC specification no. 3, ultrasonic 
examination of forgings, Revisions I and II, 2:43176 
ULTRASONIC TESTING/COMPARATIVE EVALUATIONS 
Nondestructive pressure vessel testing by acoustic emission, 
:43178 


UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING/DUSTS 
Automatically controlled spraying device on impact roller 
crushers underground, 2:42516 
UNDERGROUND MINING/ECONOMICS 
Economic impacts of surface mine reclamation, 2:43512 
UNDERGROUND MINING/MANAGEMENT 
Structure of the National Coal Board. X. Mining department 
organisation and objectives, 2:42520 
UNDERGROUND MINING/MINING EQUIPMENT 
"Mining 76’ - an international exhibition without alternatives, 
2:42449 
UNDERGROUND MINING/PLANNING 
Structure of the National Coal Board. X. Mining department 
organisation and objectives, 2:42520 
UNDERGROUND MINING/ROCK DRILLING 
my of mining procedure in gassy burst-prone seams (4 
refs.), 2:42433 
UNDERGROUND MINING/TRANSPORTATION SYSTEMS 
Specific problems in drivage of inclined drifts, large rooms, and 
bunkers, 2:42457 
UNDERGROUND NUCLEAR STATIONS/CONTAINMENT 
SYSTEMS 
Structural design and dynamic analysis of underground nuclear 
reactor containments, 2:43156 
UNDERGROUND POWER TRANSMISSION/ 
SUPERCONDUCTING CABLES 
Cryogenic engineering for the Brookhaven power transmission 
project, 2:42917 
UNDERGROUND STORAGE/TANKS 
ae =. waste tank inspection program, 2:42710 (DPSPU- 
xe 
UNDERWATER VEHICLES 
See SUBMARINES 
UNIFIED GAUGE MODELS/CHIRALITY 
SU(3) x U(1) gauge theory of the weak and electromagnetic 
interactions, 2:44334 
UNIFIED GAUGE MODELS/INFRARED DIVERGENCES 
Infrared behavior of non-Abelian gauge theories. II, 2:44353 
UNIFIED GAUGE MODELS/NE CURRENTS 
SU(3) x U(1) gauge theory of the weak and electromagnetic 
interactions, 2:443 
UNIFIED GAUGE MODELS/SU-3 GROUPS 
SU(3) x U(1) gauge theory of the weak and electromagnetic 
interactions, 2:44334 
UNITED KINGDOM/COAL MINING 
Review of chainless haulage systems, 2:42471 
Structure of the National Board. X. Mining department 
organisation and objectives, 2:42520 
UNITED KINGDOM/ENERGY POLICY 
Redressing the nuclear balance, 2:43106 
UNITED KINGDOM/NUCLEAR ENGINEERING 
Regulations for training and experience, 2:43131 
UNITED KINGDOM/NUCLEAR POWER 
Assessment of long term nuclear power strategies in the U.K, 
2:43091 (IAEA-162) 
Redressing the nuclear balance, 2:43106 
UNITED KINGDOM/RADIOACTIVE WASTE STORAGE 
Windscale leak, 2:42729 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
URACILS/UPTAKE 
Use of uracil and thymidine for deoxyuridine biosynthesis in the 
irradiated organism, 2:44125 (ERDA-tr-266) 
URANIUM/ABSORPTION SPECTROSCOPY 
Determination of trace uranium in Purex aqueous waste with 
Arsenazo III, 2:42670 (DP-1458) 
URANIUM/ACTIVATION ANALYSIS 
Comparison of neutron activation delayed neutron —— 
versus fluorometric analysis in large-scale geoc 
exploration for uranium, 2:42652 


URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 


URANIUM/CHARGES 
Fuel and energy price forecasts. Volume II. Schedules (For U.S. 
for period 1985 to 2000), 2:43503 (EPRI-EA-759-2(Vol.2)) 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Comparison of neutron activation delayed neutron counting 
versus fluorometric analysis in oo geochemical 
exploration for uranium, 2:4265. 
Laser detection of low i «Al of uranium atoms produced 
in a chemical reaction, 2:43789 
URANIUM/PRODUCTION 
Survey of uranium industry views concerning U.S. uranium 
resources and U.S. uranium - i activities (Summary of 
findings), 2:42643 ony 7 
URANIUM/PROSPECTIN 
Investigation of Alaska’s + om potential. Part 1. 
Reconnaissance program, West-Central Alaska and Copper 
River basin. Part 2. Uranium and thorium in granitic an 
alkaline rocks in Western Alaska, 2:42650 (GIBX-28(77)) 
Manitoba staking follows uranium reconnaissance, 2:42654 
URANIUM 233/FISSION PRODUCTS 
Some physics = in the design of thorium-fuelled CANDU 
reactors, 2:4298 
URANIUM 236 TARGET/LITHIUM 7 REACTIONS 
Determination of ['/sub n//T’/sub f/ at 12 to 20 MeV excitation 
from evaporation-residue cross sections, 2:44402 
URANIUM 238/FISSION BARRIER 
= of the potential-energy surface for fission of *°*U, 


URANIUM 238/PHOTOFISSION 
Caer of the potential-energy surface for fission of 7°*U, 


URANIUM 238/ROTATIONAL STATES 
Theory of Coulomb-nuclear interference for heavy-ion excitation 
of rotational states (Uniform semiclassical approximation 
excitation, nuclear potential), 2:44398 
UM 238 TARGET/ARGON 40 REACTIONS 
Theory of Coulomb-nuclear interference for heavy-ion excitation 
of rotational states (Uniform semiclassical approximation ‘ 
excitation, nuclear potential), 2:44398 
URANIUM 238 TARGET/NEON 20 REACTIONS 
Comparison of macroscopic and microscopic calculations of high- 
energy Ne + 7°°U collisions, 2:44399 
URANIUM 238 TARGET/PROTON REACTIONS 
Observation of the new nuclides *’Ne, *'Mg, **Mg, **Al, *°P, 
2:44403 
Quasi-two-body err A study of high-momentum nucleons in 
nuclear matter, 2:44 
URANIUM 238 TARGET/TRITON REACTIONS 
a of the potential-energy surface for fission of *°*U, 
2:44400 


URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CRYSTAL STRUCTURE 
Magnetic properties, and the crystal and domain structures of the 
uranium intermetallic compound UCo/sub = 3/, 2:43710 
URANIUM ALLOYS/DOMAIN STRUCTUR 
Magnetic properties, and the crystal and toed structures of the 
uranium intermetallic compound UCo/sub 5.3/, 2:43710 
URANIUM BASE ALLOYS/PERMEABILITY 
Hydrogen transport phenomena in uranium-0.75% titanium alloy, 
2:43685 (Y/DA-7018(Rev.)) 
URANIUM CARBIDES/PHYSICAL PROPERTIES 
Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100) 
URANIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 
URANIUM COMPOUNDS/SYNTHESIS 
Synthesis of volatile uranium compounds (U(CFs)«; W(CFs)s), 
2:43829 (COO-2563-1) 
URANIUM DEPOSITS/EVALUATION 
Uranium potential of the Texas coastal plain, 2:42648 (USGS- 
OFR-76-879) 
URANIUM DEPOSITS/EXPLORATION 
Comparison of neutron activation delayed neutron counting 
versus fluorometric analysis in ‘pe geochemical 
exploration for uranium, 2:42652 
Investigation of Alaska’s uranium potential. Part I. Special report 
12, 2:42647 (TID-27593) 
Prospects for the U.S. uranium industry, 2:42649 
Uranium activity in Saskatchewan, 2:42655 
URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Clustering problems for geochemical data, 2:42646 (LA-6758-C) 
Hydrogeochemical and stream sediment reconnaissance: eastern 
United States. Savannah River Laboratory quarterly report, 
January-March 1977, 2:42651 (GJBX-35(77)) 
Hydrogeochemical and stream-sediment survey of the National 
Uranium Resource Evaluation (NURE) program: western 





URANIUM DEPOSITS/NEUTRON LOGGING 


United States. Quarterly te report, October-December 
1976, 2:42653 (UCID-16911 
URANIUM DEPOSITS’ NEUTRON LOGGING 

Ion source development for uranium-logging neutron tube, 
2:42747 (SAND-75-0731) 

URANIUM DIOXIDE/CHEMICAL REACTIONS 

Chemical Engineering Division fuels and materials chemistry. 
Annual report, July 1975-June 1976, 2:42665 (ANL-76-103) 

URANIUM DIOXIDE/MELTING 
Power to melt mixed oxide fuel: a progress report on the GE-F20 
riment (LMFBR), 2:43013 (GEAP-14134) 
URANIUM DIOXIDE/PHYSICAL PROPERTIES 

Chemical Engineering Division reactor safety and physical 
=. studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100) 

URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Performance of encapsulated mixed-oxide fuel rods (series F8A) 
irradiated in EBR-II to 12 atomic percent burnup, 2:43011 
(GEAP- 14126) 

URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 

Chemical Engineering Division fuels and materials chemistry 
Annual report, July 1975-June 1976, 2:42665 (ANL- 76-103) 

URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 
Synthesis of volatile uranium compounds (U(CFs)s; W(CFs)z), 
2:43829 (COO-2563-1) 
URANIUM HEXAFLUORIDE/EXCITATION 
Isotope separation process (Patent), 2:43814 
URANIUM ISOTOPES/GASEOUS DIFFUSION PROCESS 
Separation of isotopes by a blow-flow type diffuser, 2:42660 
URANIUM ISOTOPES/ISOTOPE SEPARATION 

Isotope exchange process and device (Patent), 2:43813 

Method of isotope separation by chemi-ionization (Patent), 
2:42661 

URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 

Laser separation of isotopes, 2:42664 

URANIUM MINES/RADIATION PROTECTION 

Optimization of radiation protection in a French uranium mine, 
2:42734 (CEA-R-4787) 

URANIUM NITRIDES/PHYSICAL PROPERTIES 

Chemical Engineering Division reactor safety and physical 
property studies. Annual report, July 1975-June 1976, 2:43234 
(ANL-76-100 

URANIUM ORES/ALPHA SPECTROSCOPY 

Part 1: determination of radioactive disequilibrium in uranium ores 

by alpha-spectrometry, 2:42644 (GSCan-P-75-38) 
URANIUM ORES/GAMMA SPECTROSCOPY 
Part 2: radioactive disequilibrium investigations, Elliot Lake area, 
Ontario, 2:42645 (GSCan-P-75-38) 
URANIUM ORES/LEACHING 
a — techniques developed for lower grade uranium ores, 
:42658 
Hydrometallurgy, 2:42659 
Solution mining (in situ leaching). a literature survey, 2:42656 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/SURFACE COATING 
Coating of surfaces by plasma spraying, 2:43748 (Y/DA-7102) 
URANIUM RESERVES 
Prospects for the U.S. uranium industry, 2:42649 
URANIUM RESERVES/REVIEWS 

Survey of uranium industry views concerning U.S. uranium 
resources and U.S. uranium production activities (Summary of 
findings), 2:42643 (ERDA-77-59) 

URBAN AREAS/AIR QUALITY 

Development of an urban air quality simulation model with 
compatible raps data. Volume I. Final report, 1 Jul 1974-30 May 
1975, 2:44003 (PB-256651) 

Development of an urban air quality simulation model with 
compatible raps data. Volume II. Final report, 1 Jul 1974-30 
May 1975, 2:44004 (PB-256652 

URBAN AREAS/ENERGY STORAGE 

Impact of TES on energy structures: Working Group D, 2:43440 
URBAN AREAS/TRANSPORTATION SYSTEMS 

Modal choice model for fare-free transit, 2:43585 
URETHANE/MECHANICAL PROPERTIES 

Castable thermoplastic urethane elastomers. II. Structure property 
correlations, 2:43765 (SAND-76-9052) 

US BUREAU OF MINES/RESEARCH PROGRAMS 

Economics of coal supply: the state of the art (14 refs.), 2:42420 

US ERDA 

Energy Technologies for the West: energy and jobs. Worksho 
held in San Francisco, California, 22 September 1976, 2:4 
(TID-27477) 

US ERDA/COMMERCIALIZATION 

Energy Technologies for the West: commercializing new 
technologies-how to move from the laboratory to the 
marketplace. Workshop held in San Francisco, California, 21 
September 1976, 2:43480 (TID-27443) 
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US ERDA/COMPUTERS 
Report on the rewrite of ERDAM 1801 (EDPE acquisitions), 
2:44666 (CONF-760934-) 
US ERDA/DATA PROCESSING 
ERDA task force on long-range ADP plans, 2:44664 (CONF- 


760934-) 
US ERDA/ENVIRONMENTAL IMPACTS 

Federal interagency energy/environment research and 
development program: status report II, 2:43473 (PB-257129) 

Integrated environmental analysis and the development of new 
energy technologies, 2:44061 (BNL-22676) 

US ERDA/MANAGEMENT 

ERDA financial systems, 2:44655 (CONF-760934-) 

Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 

Funding and management alternatives for ERDA military 
application and restricted data functions. Appendix I. 

onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 

Operations office management information system (Status review), 

2:44656 (CONF-760934-) 
US ERDA/PLANNING 
National coal utilization assessment. Project plan, 1977-1979, 
2:42407 (ERDA-77-19) 
US ERDA/PUBLIC RELATIONS 
ERDA from the Massachusetts perspective, 2:43502 
US ERDA/RESEARCH PROGRAM: RAMS 

ERDA from the Massachusetts perspective, 2:43502 

Establishing a loan guarantee program to be administered by the 
Energy Research and Spoviapenant Administration; 95th 
Congress, Ist Session, 2:43467 

Integrated environmental analysis and the development of new 
energy technologies, 2:44061 (BNL-22676) 

Introduction to the ERDA electric and hybrid vehicle 
demonstration project, 2: ws _— 

US ERDAS A/SAFETY STAND. 
Cross-index to ERDA- tem a4 industrial safety codes and 
standards, 2:44155 (NVO-410-021(Rev.3)) 
US ORGANIZATIONS 
See also BONNEVILLE POWER ADMINISTRATION 
ENVIRONMENTAL PROTECTION AGENCY 
US BUREAU OF MINES 


US ERDA 
US ORGANIZATIONS/ENERGY 
Energy atlas: a who's who resource to information, 2:43454 
US ORGANIZATIONS/TECHNOLOGY TRANSFER 
Funding and management alternatives for ERDA military 
application and Restricted Data functions. Executive summary, 
2:43481 (ERDA-97A) 
Funding and management alternatives for ERDA military 
application and restricted data functions. Appendix I. 
onweapon defense-related programs in ERDA, 2:43482 
(ERDA-97D) 
USA 
See also ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MONTANA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
OHIO 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
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TEXAS 
UTAH 
VERMONT 
WASHINGTON 
WISCONSIN 
WYOMING 
USA/AIR QUALITY 
National air Sak and emissions trends report, 1975, 2:43999 
(EPA-450/1-76-002) 
USA/CANDU TYPE REACTORS 
Survey of considerations involved in introducing CANDU 
reactors into the United States, 2:42982 (ANL-76-132) 
USA/COAL DEPOSITS 
Accommodation or preemption. State and Federal control of 
private coal lands in Wyoming, 2:42521 
USA/COAL INDUSTRY 
Impact of changing technology on the demand for pe oy 
coal and coke produced in the United States to 1985, 2:42 
pa taieal IC-8677) 
ome oe of western coal waste materials (12 refs), 
7 $4239 \ 


RI-8216) 
USA/COAL ERVES. 
Eastern coal 7 iacomin workshops. Summary of proceedings, 
2:42511 (FEA/G-76/436) 
USA/ECONOMIC POLICY 
timal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
USA/ELECTRIC POWER 
Factors affecting the electric power s ppply: 1980-1985. Executive 
summary and recommendations, 2:4. 
Factors affecting the electric power supply: 1980-85, 2:43523 
Optimal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
USA/ENERGY CONSERVATION 
Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:43498 
USA/ENERGY CONSUMPTION 
Nuclear power, coal and energy conservation (with a n~te on the 
costs of nuclear moratorium), 2:43498 
timal investment, pricing, and allocation of electrical energy in 
the USA, 2:43524 
USA/ENERGY SOURCES 
Energy: where we'll be by the year 2000, 2:43499 
Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:43498 
USA/ENERGY SUPPLIES 
“— national energy outlook. Executive summary, 2:43494 (FEA/ 
-76/100) 
USA/INTERNATIONAL COOPERATION 
United States visit, 2:43453 (NP-21763) 
USA/NUCLEAR POWER 
Nuclear power, coal and energy conservation (with a note on the 
costs of nuclear moratorium), 2:4349 
USA/NUCLEAR POWER PLANTS 
Quality assurance requirements in American standards for pressure 
vessels, 2:43182 
USA/OCCUPATIONS 
Energy Technologies for the West: energy and jobs. Worksh 
held in San Francisco, California, 22 September 1976, 2: "43463 
(TID-27477) 
USA/TECHNOLOGY TRANSFER 
New Zealand Energy Research and Development Committee, 
2:43500 (CONF-7505 135-1) 
USA/URANIUM DEPOSITS 
Hydrogeochemical and stream sediment reconnaissance: eastern 
United States. Savannah River Laboratory quarterly report, 
January-March 1977, 2:42651 (GJBX-35(77) 
Prospects for the U.S. uranium industry, 2:42649 
USA/URANIUM MINES 
Prospects for the U.S. uranium industry, 2:42649 
USA/URANIUM RESERVES 
Clustering problems for geochemical data, 2:42646 (LA-6758-C) 
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Prospects for the U.S. uranium industry, 2:4264 
USA/ WIND POWER 
Reference wind speed distributions and height profiles for wind 


turbine design and performance evaluation applications, 2:42844 
(ORO/5108-76/4) 
USSR/COAL DEPOSITS 
Amino-acid composition of sapropelite hydrolysates (14 refs.), 
2:42388 
Carbonaceous rocks of the Ekibastuz deposit as raw materials for 
multiple utilization (5 refs.), 2:42400 
Chemical composition of the bitumoids and tars of coals of the 
Sangar —- of the Lena Basin, 2:42386 
Thermog -_ ic investigations of the mineral fraction of coals of 
the Kansk-Achinsk Basin, 2:42385 
USSR/EARTHQUAKES 
Earthquakes ha forth by technogenic processes, 2:42529 


VANADIUM/THERMAL CONDUCTIVITY 


USSR/FOSSIL-FUEL POWER PLANTS 
Increase of capacities of fossil fuel-fired units above 800 MW in 
conditions of the European part of the USSR, 2:42879 
USSR/GEOLOGICAL SURVEYS 
Correlation of lower Paleozoic deposits of the Lena and 
Botuobinsk districts of the Nepsk dome structure, 2:42530 
USSR/NATURAL GAS DEPOSITS 
Correlation of lower Paleozoic deposits of the Lena and 
Botuobinsk districts of the Nepsk dome structure, 2:42530 
Electric prospecting applied to regional studies in West 
Kamchatka, 2:42531 
USSR/OIL WELLS 
Laboratory investigation of petroleum yield of reef rocks under 
different conditions of operation, 2:42540 
USSR/PETROLEUM DEPOSITS 
Correlation of lower Paleozoic deposits of the Lena and 
Botuobinsk districts of the Nepsk dome structure, 2:42530 
Electric prospecting applied to regional studies in West 
Kamchatka, 2:42531 
UTAH/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming, 2:42809 (PB-250377) 
UTAH/OIL SAND DEPOSITS 
The production of oil from Intermountain West tar sands deposits. 
Final report, 2:42639 (PB-256516) 
UTAH/WATER RESOURCES 
An assessment of water resources in Utah and Nevada for a 
pro} coal-fired power plant, 2:42903 (LA-6670-MS) 
DEVICES 


(University of Wisconsin Tokamak.) 
UWMAK DEVICES/COST 
Impact of neutron wall loading on the cost of a tokamak fusion 
power system, 2:44610 (CONF-760935-P2) 
UWMAK DEVICES/WALL LOADING 
Impact of neutron wall loading on the cost of a tokamak fusion 
power system, 2:44610 (CONF-760935-P2) 


V 


VACUUM SYSTEMS/BELLOWS 
Bellows assembly for a vacuum container in a plasma devices 
(Patent), 2:44653 
VALVES/ACTUATORS 
Electroplastic flow modulator, 2:43855 
VALVES/DESIGN 
Primary system design studies for advanced direct cycle nuclear 
gas turbine plan % ons (GA-A-14148) 
VALVES/MA 
Application of Belleville sp springs as energy storage devices on 
— valve stem seals in CANDU power reactor service, 


2:4299 
VALVES/SPECIFICATIONS 
Application of Belleville springs as energy storage devices on 
—— valve stem seals in CANDU power reactor service, 
2:4299 
VALVES/SPRINGS 
Application of Belleville springs as energy storage devices on 
— valve stem seals in CANDU power reactor service, 
2:4299 
VANADIUM/ACTIVATION ANALYSIS 
On-stream analysis with californium-252, 2:43784 
VANADIUM/CRITICAL TEMPERATURE 
Superconducting transition temperature, critical magnetic fields, 
and the structure of vanadium films, 2:43709 
VANADIUM/CRYSTAL STRUCTURE 
Superconducting transition temperature, critical magnetic fields, 
and the structure of vanadium films, 2:43709 
VANADIUM/DEFORMATION 
Microplasticity in vanadium single crystals (Activation 
eters, 125 to 300°K), 2:43702 
ADIUM/DISLOCATIONS 
” Seveplactishy | in vanadium ~— rr (Activation 
eters, 125 to 300°K), 2:4 
NADIUM/ELECTRIC CONDUCTIVITY 
Ny ne transition temperature, ae magnetic fields, 
and the structure of vanadium films, 2:43709 
Thermal conductivity of hydrogen doped high purity vanadium, 
2:43706 (IS-T-752) 
VANADIUM/THERMAL CONDUCTIVITY 
Thermal conductivity of hydrogen doped high purity vanadium, 
2:43706 (IS-T-752) 





VANADIUM/TRANSITION TEMPERATURE 


VANADIUM/TRANSITION TEMPERATURE 
Influence of purity and alloying with transition elements upon the 
superconductivity of vanadium, niobium, and vanadium- 
niobium alloys (Ta, Cr, Mo, Re impurities), 2:44432 
VANADIUM ALLOYS/BRAZING 
Brazing titanium structures. Final report, 2:43670 (BDX-613- 
1666(Rev.)) 
VANADIUM ALLOYS/CASTING 
Comparative evaluation of forged Ti-6A1-4V bar made from shot 
en by the REP and CSC processes, 2:43665 (AGARD- 


CP-200) 
VANADIUM ALLOYS/COLD PRESSING 
Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200 
VANADIUM ALLOYS/CRITICAL FIELD 
Critical magnetic fields in layered thin-film vanadium-carbon 
structures, 2:43708 
VANADIUM ALLOYS/FATIGUE 
Vacuum fatigue fracture of Ti-6A1-4V, 2:43695 (N-76-31340) 
VANADIUM ALLOYS/HOT PRESSING 
Comparative evaluation of forged Ti-6A1-4V bar made from shot 
PP 200) by the REP and CSC processes, 2:43665 (AGARD- 
P-200 
Hot isostatic pressing of Ti-6Al-4V powder forging preforms, 
2:43667 (AGARD-CP-200) 
Near-net powder metallurgy airframe structures, 2:43669 
(AGARD-CP-200) 
Some comments on the mechanical properties of HIP titanium, 
2:43666 (AGARD-CP-200) 
VANADIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Elevated-temperature tensile properties of V-15Cr-5Ti containing 
helium introduced by ion bombardment and tritium decay, 
2:43736 (CONF-760935-P 1) 
VANADIUM ALLOYS/POWDER METALLURGY 
Production of titanium alloy powders by fusion-centrifugation 
under vacuum, 2:43660 (AGARD-CP-200) 
VANADIUM ALLOYS/SUPERCONDUCTING FILMS 
Critical magnetic fields in layered thin-film vanadium-carbon 
structures, 2:43708 
VANADIUM ALLOYS/TENSILE PROPERTIES 
Elevated-temperature tensile properties of V-15Cr-STi containing 
helium introduced by ion bombardment and tritium decay, 
2:43736 (CONF-760935-P1) 
VANADIUM ALLOYS/TRANSITION TEMPERATURE 
Influence of purity and alloying with transition elements upon the 
superconductivity of vanadium, niobium, and vanadium- 
niobium alloys (Ta, Cr, Mo, Re impurities), 2:44432 
VANADIUM ALLOYS/WELDING 
Weldability of hot isostatically pressed prealloyed titanium 6AI- 
4V powders, 2:43668 (AGARD-CP-200) 
VANADIUM OXIDES/MAGNETIC PROPERTIES 
— investigation of praseodymium orthovanadite, 
:4 
VANADIUM OXIDES/PHASE TRANSFORMATIONS 
Microwave-induced, metal-semiconductor phase transition in a 
vanadium dioxide film (Transmission coefficient), 2:43759 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORS 
See also WATER VAPOR 
VAPORS/FLUID FLOW 
Conservation equations for vapor-droplet flows including 
boundary-droplet effects, 2:43894 (UCRL-52184) 
VARIABLE STARS/MASS 
Revised masses for the double-mode and bump ae 
(Rotation, helium- or metal-rich-layer), 2:44171 
VARIABLE STARS/STAR MODELS 
Theoretical red edge of the RR Lyrae Gap. II. Dependence of the 
red edge on luminosity and composition, and observational 
consequences, 2:44170 
VCOCLND 
(Vienna Convention On Civil Liability for Nuclear Damage.) 
Rules common to nuclear incidents occurring in installations or 
during transport of nuclear substances, 2:42743 (INIS-mf-3589) 
VECTOR DOMINANCE MODEL/SYMMETRY BREAKING 
—a" symmetry breaking and vector-meson dominance, 


VECTOR MESONS 
(Mesons with spin-one.) 
See also OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
PSI RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS/PARTICLE PRODUCTION 
Hadronic production of narrow vector mesons, 2:44304 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
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BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 


TRUCKS 

VEHICLES/BEARINGS 

Wagon bearing developments (2 refs.), 2:42452 
VEHICLES/FLYWHEEL ENERGY STORAGE 

High-speed flywheels as a possible means of energy storage in the 

lone, 2:43430 

VEHICLES/HYDROGEN FUELS 

Use of hydrogen as a fuel for transportation (Book chapter), 

763 


VENEZUELA/ENERGY POLICY 
Energy administration of Venezuela, 2:43501 (ERDA-tr-283) 
VENEZUELA/ENERGY SOURCES 
Energy administration of Venezuela, 2:43501 (ERDA-tr-283) 
VENTILATION/REMOVAL 
Gas emission from abandoned mines and mine workings (3 refs.), 
2:42455 
VERMONT/ENERGY DEMAND 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
VERMONT/ENERGY SUPPLIES 
Current and future use of coal in the Northeast (60 refs), 2:42510 
(BNL-50560) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VINYLBENZENE 
See STYRENE 
VIRUSES/BIOCHEMISTRY 
In vitro synthesis of viral protein and its regulation, 2:44081 
Multipartite genome of brome mosaic virus: aspects of in vitro 
translation and RNA structure, 2:44082 
VIRUSES/GENETICS 
Multipartite genome of brome mosaic virus: aspects of in vitro 
translation and RNA structure, 2:44082 
VIRUSES/IMMUNOSUPPRESSION 
Toxicity of zinc to the immune response of the zebrafish, 
Brachydanio rerio, injected with viral and bacterial antigens 
(Infectious pancreatic necrosis virus; Proteus vulgaris), 2:44152 
VITAMIN D 
— glaucophyllum as source of 1,25-dihydroxyvitamin Ds, 


2:44084 
VOLTERRA EQUATIONS 
See VOLTERRA INTEGRAL EQUATIONS 
VOLTERRA INTEGRAL EQUATIONS/NUMERICAL 
SOLUTION 
Direct method for numerical solution of a class of nonlinear 
Volterra integro-differential equations and its application to the 
nonlinear fission and fusion reactor kinetics, 2:43137 (JAERI-M- 


6351) 
VORTEX AUGMENTED TURBINES/DESIGN 
Shrouds for aerogenerators, 2:42848 
VRAIN REACTOR/REACTOR OPERATION 
Public Service Company of Colorado 330-MW(e) High- 
Temperature Gas-Cooled Reactor research and development 
program. Quarterly progress report for the period ending 
December 31, 1976, 2:42969 (GA-A-14270) 


Ww 


WAIRAKEI GEOTHERMAL FIELD/GEOTHERMAL FLUIDS 
Some geochemical problems in the utilization of geothermal 
waters, 2:42831 
WAK 
(Wiederaufarbeitungsanlage Karlsruhe.) 
Radiation protection in the reprocessing plant Karlsruhe, 2:42733 
(AED-Conf-76-220-000) 
WASHINGTON/COASTAL WATERS 
Chemical and geochemical studies off the coast of Washington. 
Report of progress, May 1975-May 1976, 2:44038 (RLO-2225- 


24-19) 
WASHINGTON/GEOTHERMAL RESOURCES 
Selected geothermal resources data: hydrothermal convection 
systems in the states of Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, - Wyoming, 2:42809 (PB-250377) 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
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SANITARY LANDFILLS 
WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 

A model for calculating effects of liquid waste disposal in d 
saline aquifers. Model-simulation, 2:44049 (PB-256902) 

A model for calculating effects of liquid waste disposal in deep 
saline aquifer. Part I - development. Part II - documentation. 
Final report, 2:44050 (PB-256903) 

WASTE HEAT/HEAT RECOVERY 

Compact equipment with heat recovery for heating and 
ventilating of large spaces, 2:43572 

Heat recovery system (Patent), 2:43901 

Resource recovery from disposal of solid waste and sewage sludge 
(Patent), 2:43608 

WASTE HEAT/RECOVERY 
Energy in Massachusetts: an ag of energy activities and 
icies in the Commonwealth, 2:43496 
WASTE HEAT/USES 
Total ed use in an urban-agricultural power plant complex, 


WASTE HEAT UTILIZATION 
Contribution to heat recovery in glass melting furnaces, 2:43590 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 
WASTE MANAGEMENT/BIBLIOGRAPHIES 
Solid waste management: available information materials, 2:43598 
(PB-256499) 
WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/ACTIVATED SLUDGE PROCESS 
Elimination oo teamaaaas hydrocarbons in activated sludge 
lants, 2:4: 
WASTE PROCESSING/FILTRATION 
Cross-flow filtration with dynamically-formed membranes, 
2:43801 (ORNL/MIT-247) 
PROCESSING PLANTS/CORROSION 
Influence of the increased firing of pre-ground bulk refuse on the 
corrosions in bulk head overheaters in a refuse combustion 
lant, 2:43911 
WASTE PROCESSING PLANTS/ECONOMICS 
Resource recovery plant implementation: guides for municipal 
officials: financing, 2:43596 (PB-256461) 
WASTE PROCESSING PLANTS/MAINTENANCE 
Remote maintenance development, July 1975-July 1976 (For New 
Waste Calcination Facility), 2:43852 (ICP-1113) 
WASTE PROCESSING PLANTS/MANAG 
Resource recovery plant implementation: guides for municipal 
officials: further assistance, 2:43595 (PB-256460) 
WASTE PROCESSING PLANTS/PLANNING 
Resource recovery plant implementation: guides for municipal 
officials: further assistance, 2:43595 (PB-256460) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 
See also RADIOACTIVE WASTE STORAGE 
Factors controlling nitrate cracking of mild steel, 2:43731 (DP- 
MS-76-67) 
WASTE WATER/CHEMICAL COMPOSITION 
Kinetic model for predicting the composition of chlorinated water 
amet from power plant cooling systems, 2:43802 (ORNL/ 


WASTE WATER/FILTRATION 
Cross-flow filtration with dynamically-formed membranes, 
2:43801 (ORNL/MIT-247) 
WASTE WATER/RECYCLING 
wate costs of wastewater reuse. Project completion report, 
605 (PB-257518) 


oe lone DRINKING WATER 
FEEDWATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/ADSORPTION 
— “yf the adsorption of gaseous components from gases, 
4379 
WATER/CHEMICAL ANALYSIS 
Influence of depth of coal seams on their water content (14 refs.), 


Investigations of the inductively coupled plasma source for 
analyzing NURE water samples at the Alamos Scientific 
Laboratory, 2:43786 (LA-6751-MS) 

WATER/CORROSIVE EFFECTS 

Chemical and physical stability of refractories for use in coal 

—— Third bony! 56 e003) report, 1 November 1976- 
1 January 1977, 2:42362 ( 


WATER RESERVOIRS/DAMS 


WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Centrifugal analyzer development (Applications i a clinical 
medicine diagnostic tests and field use for assay 
aaa samples for pollutants), 2:44087 (ORNL/T M- 
1) 
WATER/REMOVAL 
Designing the dewatering of gobs in coal mines (8 refs.), 2:42446 
WATER/SOLVENT PROPERTIES 
Properties of organic-water mixtures. 11. Self-diffusion 
coefficients of Na* in polyethylene glycol-water mixtures at 
25°C, 2:43822 
Properties of organic-water mixtures. 13. Self-diffusion 
ea of Na* in glycerol triacetate-water mixtures, 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
LWGR TYPE REACTORS 
OSIRIS REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
WATER COOLED REACTORS/ECCS 
LOFT power ascension series L2. Appendix B to LOFT EOS 
Volume 1. Revision 0, 2:43307 (TID-27594) 
WATER COOLED REACTORS/FUEL CYCLE 
Considerations affecting deep-well disposal of tritium-bearing low- 
level aqueous waste from nuclear fuel reprocessing plants, 
2:42707 (ANL-76-76) 
ERDA light water reactor fuel, 2:42671 (DP-MS-77-8) 
LWR fuel recycle program. Quarterly progress report, January- 
March 1977, 2:42668 (BNWL-2080-4) 
Some alternatives to the mixed oxide fuel cycle, 2:43113 (BNWL- 
2197 


WATER COOLED REACTORS/LOSS OF COOLANT 
Evaluation of dynamic forces and missile energies arising in a 
water reactor loss-of-coolant accident, 2:43419 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Steam pressure apparatus. Primary circuit of light water reactors, 
2:43066 (EBO-P-810) 
WATER COOLED REACTORS/REACTOR SAFETY 
Reactor safety research for Austria, 2:43413 
WATER HEATERS/CONTROL EQUIPMENT 
Peak shaving: a way to fight rising costs, 2:43577 
WATER HEATERS/ENERGY EFFICIENCY 
Appliance efficiency program. Final report (For standards 
cep me 2:43573 (SAI-76-551-LJ) 
WATER POLLUTION 
Diffusion-type model of the global carbon cycle for the estimation 
of dose to the world population from releases of carbon-14 to 
the atmosphere, 2:44047 (ORNL-5269) 
Potential transformations of chromium in natural waters, 2:44051 
WATER POLLUTION/BIOCHEMICAL REACTION KINETICS 
Some methodology for appraising contaminants in aquatic 
systems, 2:44150 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Polluticn in the northeast Pacific Ocean, 2:44052 
WATER POLLUTION/HEALTH HAZARDS 
Risk-benefit analysis and public policy: a bibliography, 2:4406C 
(BNL-22285) 
WATER POLLUTION/MONITORING 
Environmental impact studies of the Navajo and Kaiparowits 
Power Plants. Annual report No. 4, 1 Jun 1974-31 May 1975, 
2:44006 (PB-256726) 
WATER POLLUTION/POLLUTION CONTROL EQUIPMENT 
The market in Belgium for U.S. exports of water pollution control 
equipment. Foreign market survey report, 2:44046 (DIB-76-08- 


512) 
WATER POLLUTION CONTROL/FEASIBILITY STUDIES 
Feasibility study, Deer Park daylighting project. Report for 1 Sep 
1972-3 Mar 1973, 2:42412 (PB-257135) 
WATER QUALITY/CONTROL 
Controlling nonpoint sediment sources with cropland 
management: a national economic assessment, 2:44056 
WATER TER QUALITY /MONITORING 
Accomplishment plan. Region VIII. Comprehensive energy- 
environment program, 2:42410 (PB-256454) 
Accomplishment plan. Region VIII. Comprehensive energy- 
environment — Appendix, 2:42411 (PB-256455) 
WATER RESERVO 
See also COOLING PONDS 
WATER RESERVOIRS/DAMS 
Seismic resistant design of a nuclear category I carth dam, 2:43374 





WATER RESOURCES/ALLOCATIONS 


WATER RESOURCES/ALLOCATIONS 
Legal institutions for the allocation of water and their impact on 
coal conversion —— in Kentucky. Research report, 
2:43507 (PB-256796) 
WATER RESOURCES/AVAILABILITY 
Assessment of water resources in Utah and Nevada for a proposed 
electric-power generating station (An assessment of water 
resources in Utah and Nevada for a proposed coal-fired power 
lant), 2:42903 (LA-6670-MS) 
WATER RESOURCES/REGULATIONS 
Legal institutions for the allocation of water and their impact on 
coal conversion ——— in Kentucky. Research report, 
2:43507 (PB-256796) 
WATER VAPOR/CATALYTIC EFFECTS 
Reaction of nitrogen with lithium at common temperature and the 
role of water vapor in this reaction, 2:43806 (BNWL-tr-232) 
WATER VAPOR/CHEMICAL REACTION KINETICS 
Determination of the reactive phase a absorption of 
nitrogen oxides in water, 2:43807 (ORNL-tr-4312) 
WATER WAVES/DATA ANALYSIS 
Spectral tuning and calibration of a wave follower buoy, 2:44042 
WATERFLOODING/SURFACTANTS 
Process for improving the efficiency of waterflood operations in 
connection with _— production (Patent), 2:42539 
WEAK INTERACTIONS 
See also LEPTONIC DECAY 
WEAK INTERACTIONS/P INVARIANCE 
— left-right symmetry and its experimental consequences, 


44 
WEAK INTERACTIONS/QUARK MODEL 
Quark model for weak interactions, 2:44305 
WEAK INTERACTIONS/SYMMETRY BREAKING 
Manifest left-right symmetry and its experimental consequences, 


2:44. 
WEAK INTERACTIONS/UNIFIED GAUGE MODELS 
SU(3) x U(1) gauge theory of the weak and electromagnetic 
interactions, 2:44334 
WEATHER/VARIATIONS 
Postulated weather modification effects of large energy releases, 
2:44062 (BNWL-2162) 
WEIGHT INDICATORS/ACCURACY 
—— elephants or invaluable measuring instruments, 
WEIGHT INDICATORS/RELIABILITY 
Belt ——— elephants or invaluable measuring instruments, 
2:424: 
WEINBERG LEPTON MODEL/BREMSSTRAHLUNG 
Effects of a neutral current on the neutrino bremsstrahlung, 


2:44297 
WELDED JOINTS/ACOUSTIiC EMISSION TESTING 
Inspection of nuclear power plant piping welds by in-process 
acoustic emission monitoring, 2:43153 (INIS-mf-3585) 
WELDED JOINTS/FATIGUE 
Cyclic loading of full-size tubular joints, 2:43929 
WELDED JOINTS/MECHANICAL TESTS 
New experimental method on brittle fracture po wx arrest 
characteristics of welded steel plate, 2:43151 (INIS-mf-3386) 
WELDED JOINTS/STRESS ANALYSIS 
State of stress of cylindrical shells with shifted butt ends at the 
welded joint, 2:43181 
Welding stress analysis with elastoplastic finite elements, 2:43168 
WELDED JOINTS/ULTRASONIC TESTING 
Acceptance criteria for weld defects and non-destructive 
inspection procedures for LNG tanks in ships, 2:43857 
Analysis of the nondestructive examination of PVRC plate-weld 
specimen 251j. Part A, 2:43177 
Preliminary investigation of the relationship between ultrasonic 
Rayleigh waves and surface residual stress in circumferentially- 
welded pipe (LMFBR), 2:43022 (ORNL/TM-5779) 
WELDS 
See WELDED JOINTS 
WELL CASINGS/DEFORMATION 
Carrying capacity of cylindrical pipes of medium thickness 
subjected to uniform external pressure, 2:42541 
Effect of internal pressure on lengthwise stability of slightly 
buckled casings, 2:42546 
WELL DRILLING/BLOWOUTS 
Explanation of shallow blowouts and lost time incidents with 
some recommendations, 2:42555 
WELL DRILLING/DRILL BITS 
Effect of clearance angle and wear of bit, and thrust affecting 
crooked boreholes. II. Study on deviation of borehole in deep 
boring, 2:42561 
WELL DRILLING/DRILL PIPES 
Investigation of the possibility of application of the vibration 
effect to release a stalled string of pipes during drilling, 2:42544 
WELL DRILLING/DRILLING FL TDS 
ae medium for borehole drilling in absorbing deposits, 
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Hydrodynamics of inhomogeneous three-phase fluidization, 
2:42549 
WELL DRILLING/MATHEMATICAL MODELS 
Mathematical model of optimal management of a drilling 
enterprise, 2:42554 
WELL DRILLING/PUMPS 
Analysis of working capacity of the main fast-wearing parts of 
mud pumps, 2:42552 
WELL STIMULATION/WATERFLOODING 
Process for improving the efficiency of waterflood operations in 
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52000-76-12 2:44494 
52000-77-1 2:44659 
52000-77-2 2:44660 
52121 2:42830 
52184 2:43894 
52186 2:42835 
52220 2:42739 
52226 2:43805 
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Availability 
Dep. NTIS, PC A06/MF AO! 
Dep. NTIS, PC A03/MF AO! 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A06/MF AOI 


See N-76-23684 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A07/MF AO1 


See SLAC-200 
See COO-3533-93 


. NTIS, $4.50 
. NTIS, $4.50 
- NTIS, PC A07/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO 
- NTIS, PC A03/MF AOI 
: NTIS, PC A04/MF AOI 
. NTIS, PC A04/MF AOI 
. NTIS, PC A09/MF AOI 

Dep. NTIS, PC A17/MF AOI 
. NTIS, PC A04/MF AOI 
. NTIS, PC A03/MF AOI 


. NTIS, $4.00 
. NTIS, $6.00 
. NTIS, PC A06/MF AOl1 


. NTIS, PC A10/MF AOl 
. NTIS, PC A08/MF AOl 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 


Dep. NTIS (US Sales Only), 
PC A02/MF AOl1 


See PB-257850 
See PB-256945 
See PB-257088 
See N-76-26685 


Dep. NTIS, PC A02/MF AO 

Dep. NTIS, PC A0S/MF AO! 
. NTIS, $4.00 

. NTIS, PC A02/MF AOI 

. NTIS, PC A03/MF AOI 

p. NTIS, PC A02/MF AO 

. NTIS, PC A04/MF AOI 

. NTIS, PC A02/MF AOI 

. NTIS, PC A02/MF AOI 

. NTIS, PC A02/MF AOI 

. NTIS, PC A03/MF AOI 

. NTIS, PC A02/MF AO 

. NTIS, PC A02/MF AOI 

. NTIS, PC A04/MF AO 


. NTIS, PC A03/MF AOl1 


See NUREG-0187 
See NUREG-0147 
See NUREG-0148 


Dep. NTIS, PC A07/MF AO1 
Dep S, $3.50 


. NTIS, PC A03/MF AOl1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A04/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A09/MF AOl1 
. NTIS, PC A03/MF AO! 
. NTIS, $4.00 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A07/MF AO1 
. NTIS, $4.00 
. NTIS, $4.00 
p. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF A0Ol1 





511-222-76 
UMTA-UPP-L- 

76-1 

7669 


7678 


2:43826 
2:43906 
2:44688 
2:43839 
2:43429 
2:44689 
2:44401 


2:41 84 
2:43767 
2:43629 
2:42623 
2:44217 
2:43609 
2:44509 
2:44554 


2:43840 
2:42783 
2:42809 
2:42815 
2:42816 
2:42817 
2:42528 
2:42648 
2:44050 


2:44049 
2:44050 


Dep. NTIS, PC A06/MF A01 
See PB-257273 
Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
. NTIS (US Sales Only), 
PC A03/MF AOI 
Dep. NTIS, PC A08/MF A01 
See N-76-26683 
See PB-250377 
TIC 
TIC 
TIC 
TIC 
TIC 
See PB-256903 


See PB-256902 
See PB-256903 


Abstract No. 


2:42803 


2:43733 
2:43190 


3045-1 2:43028 
WCAP- 
8937 2:43309 


WQEC/C- 
76-5 2:43450 
76-8 2:43451 
76-89 2:43452 
XN- 
75-48(NP) 2:43310 


76-44(A) 2:43311 


71- 
55(Rev.2)(Suppl.2) 2:43416 


2:43747 
2:43685 
2:43748 
2:43749 


2:42686 


2:42719 
2:42699 
2:42720 
2:42721 
4367-/1 2:42722 
at ot 


ZfK- 
302 2:43312 


2:44015 


Availability 


. NTIS (US Sales Only), 
$5.00 ' 


Dep. NTIS, $4.00 
AT 
AT 


Westinghouse Electric Corp., 
Pittsburgh, PA 


See N-76-26687 
See N-76-26688 
See N-76-26693 


Exxon Nuclear Co., Inc., 
Richland, WA 
Exxon Nuclear Co., Inc., 
Richland, WA 


Exxon Nuclear Co., Inc., 
Richland, WA 


Dep. NTIS, $3.50 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A0S/MF AOl 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF AO 


Dep. NTIS, PC A04/MF AOI 


Dep. NTIS (US Sales Only), 
PC A06/MF AOl 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
ERDA Technical Information Center, P.O. 
Box 62, Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


ERDA reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of ERDA engineering drawings which 
_ were formerly available for sale by NTIS 
should be addressed to ERDA Technical 
Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 


Available from ERDA, Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the ERDA Technical Infor- 
mation Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 
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Most NTIS products and services are now announced by price 
codes and, therefore, without specific prices in NTIS journals, 
newsletters and indexes. 

The current dollar equivalent for each code is shown in the schedule 
below. Orders must list the accession number(s) and be accompanied 
by the total dollar amount from the current schedule. 

Price codes will be published twice a year, in January and July 

The prices in this Issue #2 will be valid through June 30, 1977. After 
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COMPLETE OR PARTIAL COLLECTIONS OF ERDA REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA P 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
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Brussels, European Atomic Energy 
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Mol-Donk, Centre d’Etude de |’Energie 
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of Canada, Ltd. 
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Munich, Technische Universitat 
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Center Library 
1RAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 


KOREA, REPUBLIC OF 

Seoul, Atomic Energy Research Institute 
MEXICO 

Mexico, D. F., Comision Nacional 

de Energia Nuclear 

NETHERLANDS, THE 

Petten, Reactor Centrum Nederland 

The Hague, Bibliothek Octrooiraad 
NORWAY 

Kjeller, institutt for Atomenergi 


PORTUGAL 
Sacavem, Junta de Energia Nuclear 


SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 


SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 


SWEDEN 
Nykoping, Ak tiebolaget Atomenergi 
Library 


SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 


UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 
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